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FOREWORD

This document is Volume II of a report covering work accomplished

by Lockheed Missiles & Space Company on the Experimental Study

of Sterile Assembly Techniques (Contract JPL 950993} for the Jet

Propulsion Laboratory, Pasadena, California, under the technical

direction of Dr. J. J. McDade of JPL.

The main body of the report (Sections 1 through 15) and Appendix A

(which contains the bacteriology reports compiled during the program)

are grouped in Volume I under separate cover. This document,

Volume II, includes :

• Appendix B - the rough, narrative, day-to-day log of the

work conducted in the Sterilization Laboratory

• Appendix C - the rough log sheets maintained for the opera-

tions of the sterilization equipment
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Appendix B

STERILIZATION LABORATORY ROUGH NARRATIVE LOG
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4 November 1964

O8OO

1600

173o

180o

Started refillir_ main glove box.

Completed filling main glove box.

Inserted specimens for 48-hour test for sterilization time

period determination.

Increased pressure in box to I" H20 and secured.
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5 November 1964

o8oo

O82O

O830

o83_

1320

1330

1500

1600

1600

1615

1630

i?oo

Checked specimen in glove box system (.5" H20 at closing time
yesterday).

Filled cart with sterilant.

Timed 48]{, "A" group of resistors for sterility time period

determlnatlon.

Resumed filling large glove box system.

Running alignment procedure V (page 14 MSA LIRA service manual)

on MSA water vapor.

Completed alignment of LIRA MSA water vapor zero = 0 Span = 4.75

ACRE test station failed in service. Replaced 2 transistors on relay

driver card.

ACRE up and running.

Commenced pumping out small glove box supplying ETO to large box

with lock between box open.

ETO is reading 22.5 water vapor = 80_

ETO from small box reading 21.5 water vapor = 4.3 or over 80%

shutting all systems down.

Placed box at 1.4 inches and secured.
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6 November 1964

0800

0945

1030

1100

1115

1130

1200

1330

1335

1400

1700

1730

1800

1830

1843

1900

2325

2335

M-56-65-1

Vol. II

Pressure .4 in glove box.

a.

b.

Drop of I inch overnight.

Placed silica gel in glove box.

Placed 28 hr specimens in glove box. Placed vise and

thermometer in box.

c. Removed rag from box.

d. Refilled box to . 8 in. Found ETO bottle running at 50 psig

which would indicate that bottle was about empty.

Turned 48 HA specimens.

Commenced test of box water vapor and ETO concentration.

Setting zero and span on water vapor of MSA. Vapor reading

was 10090 on 1100 run.

Found water vapor span at 7 reset to read 4.75. Found zero

.2 off.

Ran sample of large box.

ETO reads 24 (10090 concentration of sterilant gas). Water vapor

4.4 (at 9090 humidity).

Large box reads . 4 (at 8090 humidity).

Purging sterilant gal in ima11 box (SGB) with air from air bottles.

Secured air to SGB.

Placed 24 hour test specimens in glove box. Two groups - A and

B. A group will be turned.

Displaced ETO/Freon in SGB with sterile air. Used two flasks

to make switch.

Transferred test specimens to SGB. Made transfer of specimens

to test tubes. Held test tubes high in box and switched rapidly.

Test tube opened at I second. Remove test tubes from glove box

lystem. Turned 24H and 28 HAts.

Charged sterile air bottles. Charged main glove box with sterl-

1ant gas.

Placed sterile air bottles in oven.

Charged air line system with sterilant gas.

Checked bottles cycllng and secured for night.

Placed 15 hour test specimens in main glove box (MGB)

RaiLed MGB pressure to Z" H20 and secured.
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,7, November 196_

n3o

1145

1155

1205

1345

l_mO

1_,3o

1515

1516

Inserted 4Ii Sl_cimens - two groups, A & B, as before. Turned
28H, 24H, 15 H "A" Specimens.

Pressure in M.G.B. at .3" HRO- Commenced filling M.G.B, exhaust from

entry lock. Indicates _o._ ETO in system at 80% humidity.

Shifting suction to M.G.B. exhaust.

Secured fill of M.G.B. at 1-1/2" H 0

ETO concentration reads 22. H20 _por gage 3.8 or at 60%.

Bottled 28 H specimens in S.G.B.

Bottled 24H specimens in S.G.B.

Bottled 15 H specimens in S.G.B.

Bottled 4H specimens in S.G.B.

Removed all bottled specimens from glove box system.

Charged M.G.B. to 2" H20.

Delivered specimens to Palo Alto
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9 November 1964

0815

0830

0900

1030

1330

1345

1400

1700

Connected N Z to 1VISA and zeroed vapor and ETO units. Water

vapor was at zero but ETO was at Z. 5 divisions. Turned on

humidifier valves 3 and Z to span water vapor. Span reads 5.6 -

reset to 4. 7.

Ran water test and ETO on main box. Water reads 65% and ETO

21.5.

Removed process specimens, 50 resistors from oven. Com-

menced measuring resistor values.

Placed process specimens, Z8 p.c. cords in oven.

Charged two sterile air flasks to I00 pslg and placed in oven.

Commenced charging sterilant gas to glove box system. Filling

entire system with sterilant gas as received word that Z-4 hour

and 2-15 hour sterilization time period determination samples

are contaminated.

Secured charging glove box system. ETO 100% at small box outlet.

Filled gas generator with sterilant gas and secured box pressure

I. 9" HZ0.
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10 November 1964

O8OO

I000

1215

1445

1515

1520

1600

1700

Main glove box and small box are at .2 inch. Adding "ETO. "

Small box and main box at same pressure because port between

them is open. Ran test on ETO and water vapor. Water vapor

read 3 divisions and ETO read 22 divisions. Charged box to 1

inch pressure,

Tested large glove box for leaks wlth G.E. leak detector. Found

only small seepage that has always been present in box.

Placed 25 aluminum weighing cups and 25 nut and bolt assemblies

in oven for heat sterfllzation.

Shut off oven preparatory to removing air flasks,

Removed air flasks from oven. Connected one to system.
Flamed connections.

Charged sterile air supply s T stem with sterilant gas.

Placed a bottle of alcohol in large box and cleaned floor of box.

Added ETO to box and purged. Added pan to ETO inlet in box to

keep floor of box free of sterilant gas. Removed rag and alcohol
bottle. Also passed wrench in and out.

Charged box to I" H20 - pressurized cart with sterilant gas.
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ii November 196_

0800 Checked box pressure at .4. Decided to let box remain at slight

positive pressure to determine decay. Plan to work on solder

technique for remainder of day.

1235 Removed 25 aluminum weighing cups and 25 nut and bolt assemblies

from oven.

1500 Continued to soak total box system with ETO/Freon.

1700 Decided to let box remain without charging over night, pressure

•3" H20.
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1Z November 1964
...j

0800

08Z5

1000

1300

1600

Box pressure still positive, . 1" HZ0

Charged box system to 1 It with ETO/Freon. Zeroed MSA with

air. ETO/Freon read 100%, humidity 60%.

Samples of epoxy (WS 1359) placed in oven.

Found ACRE test station not reading voltage. Amplifier No. 2

overloaded. Found bad tube (GBX7) from Amp. 1 and placed

in Amp. Z.

Place PC card PC00Z in box and process spec for checking wire

to component. Specimen test tubes, writing padt pencil and five

erasers.
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l_ _ovember 196_

0800 Box pressure at .i inch

0815 Isolated small glove box and commenced evacua_ on of ETO/Freon,

and supply of sterile air.

0840 MSA reads 5 on ETO scale. "Feeding and bleeding' to reduce

concentration of ETO.

i000 Epoxy specimens removed from oven. Still soft. Mixed accelerator with

base material and potted a resistor to circuit board module.

1045 Placed components in glove box, consisting of:

(1) All resistor specimens for process specimen tests plus spares.

(2) Samples of epoxy mixture after heat sterilization. Each group

of specimens labeled.

Glove box charged with ETO/Freon - MSA 100% ET0/Freon. 70% humidity.

1600 Charged two air flasks with air. Checked oven. Presently in use.

Disconnected charged flasks from system. Connected sterile air

flask.

1615 Charged cart with ET0/Freon.

1730 Secured glove box system after placing Jars (for card to component

tests) in box. Charged to 1.5" H20 pressure with ETO/Freon 12.
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i_ November i_:_

16o0 Charged glove box to _" HoO. Was at .1". Placed two flasks of air

in oven at 150" C. Charg_ ETO/Freon into gas generator system.
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16 November 1964

O8OO

0815

1030

1315

1330

1345

1350

1410

1530

Main glove box at . I" H20. Small glove box at .4" H20

(sterile air). Charged main glove box to 1" H20 with ETO/
Freon.

Turned off oven. Turned on refrigerator. Cooling in oven.

Removed bottles from oven. Hooked one bottle to system.
Filled lines to bottle with ETO/Freon.

Commenced final soldering operations in glove box. Soldering

a wire to a component.

Lost power to soldering iron after completing three samples.

Found wiring good to outlet in glove box indicating an open

soldering iron. Iron will need to be removed and cause of failure
dete rmined.

Charged box with ETO/Freon. Measured concentration - 100%.

Humidity 60%.

Removed damaged soldering iron and silica gel from system.

Inserted an additional iron, tin snips and clean rags. Removed

sample of potting compound.

Charged small glove box to 1.4" H20 with sterile air.

Started soldering wire to component specimens again in glove box.

1545 Second iron burned out.
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17 November 1964

0800

0830

O900

1030

1105

1110

1125

1135

1145

1345

1435

1435

1500

Checked glove box pressure at . 1 H20 .6" H20 sterile air in

small glove box. Found 1st sterile gas bottle empty, switched
to second bottle.

Reported failure of soldering iron to tool engineering. Suggested

an UNGAR iron. Will _tempt to obtain one from vendor.

Completed bench assembly of dip solder process specimens.

Commenced heating in-box solder pot for process specimen

assembly. (Component to card.)

Secured sterile air supply to cart to prevent excessive loss due

to leakage.

Commenced in-box dip soldering. Pot is smoking. Temperature

and pressure rising slowly. Pumping down to maintain pressure

at 1" HZ0.

Completed dip soldering ten process specimens. Temperature

increased to 95 °. Box was very smoky following operation. Noted

that "copper brite" flux did not clean board as effectively in box

as out--took two dips to coat board in some cases. While pumping

down ETO/Freon read 23 (100%) and water vapor 51%.

Pumped down to check concentration. ETO/Freon ?3.5 (100%)

Water vapor (at 63%).

Placed metal parts for epoxy bonding procedure in large oven for

heat sterilization procedure.

Placed P.C. board specimen (for swagging and epoxy bonding) in
oven for heat sterilization.

Placed Hysol epoxy specimens in oven.

a. Placed sterility check specimens (prior to dip soldering) in

small glove box for bottling. Four cards-- 6, 7, 8, and 9.

b. Placed sterility resistors in small glove box for bottling (4

units).

c. Place 5 wires to component solder units in small glove box

for cutting solder Joint and bottling.

d. Placed side cutter|, pencil, and box for bottles in SGB.

Removed a, b, c, and d, above, from small glove box and placed

in main glove box and after short delay (approximately 3 minutes)

removed to outside. Items listed in "d" above remained in large

glove box.
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17 November 1964 (cont'd)

1530

1600

1710

Tool items listed in "a, " "b, " and "c, " above to P.A. for

sterility test.

Received nut and bolt specimen from Palo Alto following inocu-

lation.

Charged glove box system to 1.5" HZ0. Filled cart with sterilant

gas, and secured system.
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18 November 1964

0800

0815

Found M.G.B. at . 1" HzO S.G.B. at .4

Charged M. G.B. to 1.6" H_O and sampled atmosphere

ETC - Freon 12 at 100%, Water vapor 60%.

0900 Labeled nut and bolt assemblies and assigned groups to
functions. Assemblies 1-10 prepared for entry into glove
box along with 11 bottles of broth.

1045 Removed performance test specimen, for dip soldering from
glove box.

Inserted nut and bolt combination and broth into glove box.

Noticed pressure in S. G.B. rising slowly indicating leakage
of ETC-Freon through S. G.B. sliding door. Secured Int. lock
Swinging Door.

1345 Placed solder bars and wrmnch in M. G.B. Used wrench to
disassemble nut-bolt combinations

1430 Connected to Small Glove Box. Pumped from, and supplied
sterile air to S. G.B. to obtain M.S.A. reading - reads 7%
ETO indicating that inner door (sliding door fastened to
S. G.B. ) does leak. Swinging door now secured. Will
maintain S. G.B. pressure above M. G. B.

1530 Removed test specimens from oven consisting of:
(1) Metal strips for epoxy bonding test.
(Z) Epoxy samples -Three type epoxies were tried, of these

only one appeared useable. A sample bonding was tried.

1600 Placed dip solder sterility check specimens in small glove
box along with jars of culture media. Specimens numbered
10, 11, 13, 14, 16.

Each board cut up using snips and placed in jars of media.

1630 Jars removed from small box into main box and removed

from system transporting jars to PA for incubation.

1645 Main glove box filled with ETO.

1700 Secured.
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19 November 1964

0800 Main Glove Box at .i" H_O. Charged to I. 5" H20.
ETO-Freon 100%. Humi_ity, 60%

0845 Charged S. G. B. to 2" H20.
Turned nut and bolt comSinations in L. G. B.

0900 Found pressure building up in C.G.B. Secured flask

1005 Connected new sterile air cylinder to gas generator.

cylinder now empty. Station 2 cylinder on service.

line to new cylinder with G50-Freon IZ.

Ce nte r

Filled

1630 Received word from Ruth Ze¢ts that card specimens are
contaminated.

1650 Opened small glove box after equalizing pressure. Commenced

purge of sterile air from small glove box. Intend to re-
sterilize small glove box, re-dip solder using spare items

in glove box, take additional specimens using spare resistors
in main glove box. Will sterilize over weekend. Nothing
will enter on exit from glove box system until these tests
have been run. Cause of contamination could have been:

(a) insufficient circulation of gas around components. Have
now shifted specimen from plastic caps to cheese cloth,

and will turn frequently.
(b) leaky jars - caps were found to leak during transportation

to PA.

(c) cross contamination due to excessive entry and exit.

Taking a suction from the S.G.B. using the sterile air supply
hose. This will fill the discharge system with sterilant gas.

174Z Secured charging Glove Box System. Suction from S.G.B.
reads sterilant gas concentration 100%. Water vapor 50%

Charged gas generator system with sterilant gas. Turned

nut and bolt specimens.

1750 Secured. Box pressure . 9. Still 1/4" liquid boiling. Should

raise pressure to @ 1. 5"

B-16



Z0 November 1964

0800

0830

0850

1315

13Z5

1630

M-56-65-1

Vol. II

Entire glove box system soaking. Fressure at . 3".

Charged glove box system to 1.0" H_O. Turned nut bolt-

specimen, dip solder specimens and Sifted all specimen jars.

Sampled glove box system atmosphere, suction from small
glove bo:_ supply to large glove box. ETC-Freon 12 - 100%,
Water vapor 63%.

Turned all card samples.

Charged card system with ETO-Froen

Charged above box system to 1" HZO.

Charged Glove box system and gas generator to 2" H20 pressure.
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Z3 November 1964

0800

0810

Found positive box pressure . 1" H_O after weekend. Box not

charged during this period. Charg_ed box system to 1. 3"

HZO.

Turned resistors and card specimens.

082O Shut both doors on interchange lock.

0845 Received call from Ruth Zeits. Specimens 10, 11, 13

and 14 are not contaminated. Turbidity in jars is probably
caused by a substance in the card or solder.

1430

1435

1450

1500

1520

1550

1640

1645

1710

171Z

1745

Assembled all nut and bolt specimens in glove box. No
problems in assembly.

Commenced _ssembly of component-to-card specimens (5).

Completed dipping component-to-card specimens.

Commenced purge of small glove box.

Completed purge of small glove box. Water vapor section of
LIRA out-of- commi s sion.

Commenced disassembly and bottling of 5 component-to-card
specimens and 5 nut-bolt connection specimens.

Removed above specimens from glove box system.
4 square component-to-card assemblies 25, 26, Z7,
and remaining inoculated resistors.

Inserted
Z8

Charged 3 air flasks.

Placed 3 air flasks in oven for heat sterilization.

Opened inter-change lock doors. Commenced charge of entire
glove box system with sterilant gas. Had to use a small
amount of filter sterilized air (not heated} in order to equalize

pressure.

Oven air temperature at 150°C. Charged glove box system to

1" H20. Sterilant gas at full concentration. Secured.
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24 November 1964

0800

0815

Glove box system at . I" H20

Charged glove box system to I. 5" H20.
generator with ETO.

Charged gas

0900 Took resistance reading on component to P. C. card assembly
on units. Found resistance read low on high valued resistor units.

220 K read 150 K. Found 220 K was reading 220 K after cleaning
with alcohol. Copper Brite flux was used.

1000 Soldered wire to component. Iron was {/ngar. Soldering iron
was in large glove box. Iron was on air approx. 45 min. No

failure was experienced.

1030 Corrosion of soldering tip was experienced. By using a solder
pot iron holder and cleaning iron with rosin core solder.

No problem was encountered. (This was in glove box ETO
ATM). Took epoxy bonding specimens - metal plate to metal
plate and metal plate to P.C. card to Palo Alto.

1610 Turned all cards and components in M. G. B.

1630 Charged glove box system with ETO/Freon lZ. Water vapor

indicator back in service. A capacitor in amplifier was loose.
Sterilant gas reads Z3% (100_/0), Water vapor 53%.

1645 Turned oven down to sub-cooling prior to removing sterile air
flasks.

1730 Removed bottles from oven and hooked to gas generator cart.

Charged cart to 12 psi with sterilant gas.
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25 November 1964

0800

1300

Found glove box system pressure at . 1" H20.

Closed off lock to small glove box purged small box with

sterile air using up all remaining air in flasks. Charged
flasks with zero air from aero air bottles.

1600 Removed 5 component-to-wire process spec. from main

glove box. Removed F.C. card 001 from M.G.B. Flaced
solder scraps in jar top and removed from M. G. B.
Placed Inoculated Metal Flate and P.C. card Proc. Spec. ,

and 10 bottles of culture media in M. G.B. Bread Board
Circuit 001 was disassembled on bench and placed in Main

Glove Box, after testing on ACRE. Terminals in Plastic cup,

potting compound, and putty knife were placed in M. G. B.

1500 Ordered one bottle of zero air.

Placed soldering iron tips in Main Box (2 ea. ).

1650

1530

Charged gas generator system with sterilant gas.

Placed 3 bottles of sterile air in oven for heat sterilization

cycle. Charged M.G.B. to 1.8" HTO pressure.
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Z8 November 1964

1430 Removed 3 bottles of sterile air from oven. Connected

to gas generator cart. Turned all specimens in M. G. B.

Charged small glove box to 2.5" HzO. Charged Main Glove

Box to Z. 4" HzO.
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30 November 1964

O8OO Found main box pressure at . I" HpO. Small box pressure
at . I" H^O. Suspect leak in small-glove box, found pin

hole leak in right glove. Patched with vinyl tape, pressure

holding.

0900 Commenced marking components for card assembly in box
and bench control.

0915 Used swaging tool on 15 specimens in glove box. No

difficulty e:;perienced on this operation. Operation took
8 minute s.

1500 Mixed epoxy with hardener and commenced bonding metal

plate to P.C. card and metal plate to metal plate specimens.

1515 Transferred metal plate and P.C. card sterility check

specimens (unbonded) and 15 swaged specimens to small
glove box.

1520 Zerod ETO/Freon iZ section of M.S.A. and monitored air

in small glove box- OK.

1530 Completed bottling sterility check specimens and staked
specimens. Used 4 jars of sterile broth. Flaced metal

plates in one, P.C. card in another. Put half of staked
specimens in one (# 1 to 8) and 1/2 in another (# 9 to 15).

Removed from glove box system.

1600 Completed epoxy bonding operation. This was the longest

continuous use of gloves in the box. It is about the limit.
The epoxy bonding operation was more time-consuming by
about a factor of 4 than for a similar operation on the bench,

principally because of lack of sense of touch with heavy gloves.
Initial specimens made in glove box were messy, but this

improved with practice.
Removed the epoxy from box and bonded 5 specimens on the
bench. Will bond additional specimens using non-sterile

epoxy.

1700 Took staked specimens and sterile test specimens to Palo
Alto for incubation and sterility checking.
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1 December 1964

0800 Found M.G.B. pressure at . 1" HzO. Small G.B. pressure
at . 6.

0945 Placed Z5 sets of P.C. card assemblies in oven for heat

sterilization.

0950 Bonded 5 metal plate to metal plate and 4 metal plate to
P.C. card specimens using epoxy from same batch but not
heat sterilized or exposed to ETO/Freon in glove box.

I010 Sampled box atmosphere and charged to 1.0" HzO pressure.
ETO/Freon 100%, relative humidity 63%.

1300 Commenced assembly of P.C. card breadboard in box.
Had one cold solder joint which ACRE isolated

on first test run. Repaired joint and checked out.

1310 Took staked specimen log sheet to Palo Alto. Picked up
box of sterile growth media.

1400 Commenced potting resistor to P.C. cards in box. Removed
potting from box and potted 5 resistors to a card on bench.
Potted 5 more using non-sterile (non-heated, not ETO)

potting compound.

1615 Placed epoxy harding sterility check specimen in Small Glove
Box, disassembled, and bottled for test.

1700 Took metal plate to metal plate and metal plate to P. C.

card specimens to Palo Alto.

1710 Charged glove box system to Z. 5" H20 and secured.
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2 December 1964

0800 Pressure in M.G.B. . 2" H_O.t Increased pressure to 1. (_'H20.
Pressure in small box 2. 5" "H20.

0810 Developed check circuit to determine transistor characteristics.

1130 Removed 25 cards and components from oven following heat
sterilization.

1140 Returned from Santa Cruz Test Base with digital voltmeter and
AC-DC converter which had been loaned them last April.

1300 Checking out Digital Voltmeter and checking continuity on all

components.

1730 Charged M.G.B. to 2" H20 and secured.
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3 December 1964
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0800 Pressure in main box . 1" increased to 1. Z".

S. G.B. @.. 6"

I000 Passed 3 potted circuit boards #Z5, Z7 and Z8, into small

box with 3 bottles of media, pliers and snips. Stripped
potting from cards, tore into small pieces and put in media

jar with circuit bound and resistor. Removed media jars
from S. G.B. to M. G. B. and withdrew jars, bonding

specimens and potted circuit board #Z6 from M. G. B.

1115 Brought bonding specimens (30) to test lab for pull test.

1645 Charged M. G.B. to 2.5"
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4 December 1964

O8O0 Main Box pressure . 1". Small box @.4 ". Charged M. G. B.
5" and S.G.B. to .8".

1000 Brought 9. circuit boards and components to Palo Alto for
inoculation. Circuit boards and components were dipped

in alcohol prior to transporting. Also brought 3 jars media

with potting samples to l_alo Alto.

1530 Picked up printed circuit boards and components at PA.

1630 Placed printed circuit cards and components in glove box
and spread out to begin sterilization soak.

to
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M-56-65-1

Vol. H

December 7, 196_

o8oo

lOOO

13_

l_O

15oo

Assembled PC Card 011 in glove box.

Mid-term oral presentation, Bldg. lOl

Partially assembled PC card 008

Found Ungar soldering iron would not work. Placed new soldering

iron _n MGB (Ungar) and soldered Card Oll.

Ceramic seal on iron was cracked.

Tested card Oll found DC readings to be higher and AC to be

lower than outside of box. Read box temperature at 85°F.
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M-56-65-1

Vol. II

December 8, 1964

i000

1330

Continued tests on assembled cards.

Received preliminary report that many test items are contaminated.

Finished installation of thermo-wire on hose from ETO cylinder to

MGB - Filled MGB to 2".
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December 9, 1964

M-56-65-1

Vol. rr

o8OO
MGB @ .i" H20. SGB @ 1.25" H20. Turned on heating wipe and

set @ 150°F. Filled MGB to 2" H20. Prepared to remove

contaminated culture bottles from box.

13oo

Commenced test to determine cause of non-sterile test specimens.

1. Took two resistors from card group#6, and one cap and bottled

in main glove box.

2. Placed a bottle in small glove box. Held one bottle to air

inlet on small box with cap off as air _as discharged into small

glove box.

Placed remaining parts from card group #6 in small box with bottles

(bottles and parts went in at same time).

3. Placed one part in one bottle except for one bottle that has

a cap and resistor. Nut and bolt for card group 6 was placed

in bottle.

_. Removed all bottles from small box to large box from large

box to room and took to Palo Alto for tests.

5. Placed new bottles (9) in main glove box.
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M-56-65-1
Vol. II

December lO, 1964

o9oo Ran test on PC card 002 on work bench.

o O

Found temperature to be 78 , 3 more than bo X so moved test set
up next to glove box. Temperature dropped 3- to same temperature

that was in box. Found BB OO1 varied 15 MV per degree F. over a

change of 3°.

01700 Took atmosphere sample from glove box for chromatographic

analysis for water vapor content.

Removed both gages on the locks to obtain fittings for ob-

taining a sample of air. Trying to locate a hose to run from

air sampler to fixture.
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December ll, 1964

15:00 Bottled JOO9, B009, F009, GO09, HDO9, KO09, and AO09 in

separate bottles in the large glove box. Hoo9 and KO09

were bottled in test tubes.

15: 3o Removed bottles from box and placed 8" pie pan in box

and "hair" humidity gauge. Gauge is reading 40% R.H.

16:00 Took bottles to P.A. for sterility test.
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M-56-65-1

Vol. II

December

08:00

lO:O0

ii:30

15:45

16:00

14, 1964

Found MGB pressure at .i" H20. SGB at .6" H20 charged MGB

to .8" H20.

Placed tape and two strips of 102spores in large box.

Four bottles of nutrient in large box, one of the two spore

strips (i00) were placed in each bottle (2). Dipped finger

of main glove box glove in one jar of media. Transferred one

bottle to small box and dipped finger of right glove in jar.

Also placed pie pan in small box. Held pie pan over glove

port with left glove. Removed right glove and replaced with

new glove. Maintained positive pressure. Transferred bottle and

pie pan to main glove box. Transferred four bottles from main
box to room.

Started purging M.G.B. with ETO. Placed silica gel in M.G.B. and
removed cover.

Opened lock from SGB to MGB;began purge to sterilize SGB.

Completed @ 16:OO.

Placed capacitors in oven for heat sterilization.
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M-56-65-1
Vol. II

December 15, 1964

lO :00 Purged large box and small box together ETO read 24 and

water vapor read 2.8.

13:00 Continued to investigate cause of non-sterile specimens.

Sterilizing entire glove box system.

B-33



M-56-65-1

Vol. II

December 16, 1964

08:00

i0:00

10:45

17 :O0

Found box pressure at .i" H20. Box system being sterilized.

Placed 18 large bottles and two small bottles in glove box.

No bottles were in box prior to this time.

Placed humidity indicator in box to take reading.

Box at .4" started fill and purge.

Left box at 1.4" H20.

Found glove box at .5 in Filled to 2" before leaving

Secured ETO bottle and turned off heater.
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M-56-65-1

Vol. II

December 17, 196_

08:00 Box system pressure at .i" }{20. Charged to I. 5" H20.

ii:00 Connected humidified sample connection of M.S.A. to small

glove box. Ran zero gas and span gas through M. S.A. %water vapor

section. Found span to be OK, but zero to be off (1.2). Re-

adjusted zero.

16:00

Took a reading from small box going directly from box to M.S.A.

(no pump) vented exhaust to room to obtain required differential

pressure.

Reading at small box was 2.1_water vapor by volume.

Reading at entry port was 2.0_ indicates M.S.A. is unreliable

for relative humidity determination.

Made relative humidity measurement of M.G.B. read 30% R.H.

Using an asperatinghygrometer.
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M-56-65-1
Vol. II

December 18, 1964

08:00 M.G.B. = .2 inches H20.

12:O0 Turned fan on in M.G.B.

13:00 Placed suspension line for components in M.G.B.

Removed silica gel from M.G.B.

14:00 Hung all components on line including "T" series capacitors which

were placed in M.G.B . at 12:00.

Placed paper clips in box (for use as hangers).

15:50 Inserted 300 ML distilled water into M.G.B.

16:30 Removed wet and dry bulb humidity indicator.
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M-56-65-1

Vol. II

December 19, 1964

10:30 M.G.B. at .i" H20. S.G.B. at 1.3"

Filled to 2" in M.G.B .
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Z0 December 1964

1530 M.G.B. at . 1" H_O S.G.B. at .7 _' H O. Bottled 10 capacitors
in test tubes (also _ 1 spore strip) in M._. B. removed. Inserted

humidity indicator. Outside . DB. - 72.5 ° F. W.B. 61. 5°F

Reading on humidity indicator, in box.
D.B. - 74.0°F, W.B. 63.0°F - removed humidity indicator.

1600 Charged M G B to 1.8" H_O with sterilant gas. Flodded
• • • f. ,

cart with sterilant after connecting supply lines. Took 10

samples to P.A. and placed in incubator (T001 to. T010,
48 now capacitor sterile time period specimens). Muffen

fan ran during period while in lab.
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21 December 1964

0800

0900

1000

• __.inch in large box.. 4 inch in small box turned on fan in
box.

Charged box (large to I. 0" in.

Placed wet and dry bulb humidity indicator in M. G° B. Poured

H20 on solder pot and vaporized. Will continue to add water
vapor until desired reading is achieved.

Placed 3 sterile air flasks in oven at 150°C.

1300 Recalibrated MSA - changed amplifier from unit #2 to #I

found zero calibration is more satisfactory this way.

Found that running ETO gas into the MSA and exhausting

through a head of water in cart resulted in inaccurate span

readings• Removed exhaust, hose, and vented MSA to

room.

1530 Bottled 10-Z2 hour capacitors for sterilization time period

dete rmination.

1645 Took 10-TZ hour capacitors to PA for inculation'.
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M-56-65-1

Vol. II

ZZ December 1964

O8OO

0815

Main box pressure at . 1" H_O Small box pressure at . 5"

H20. Humidity 30%. Started fan.

Charged Main Glove Box to Z" 0" HzO Commenced calibration
of M. S. A.

1100 Placed J. P. L Hygrometer in large glove box and read
humidity using outside indicator. Reads 45% - R.H.

1400 Found water vapor unit of MSA would not span. Refilled water
bottles in back of unit. Unit still would not span except on

gain of 5. But on_ain of 5 zero would read more than span.
Tested temp of 90 water vapor box. It was 105°F.
Should be 90 °. Readjusted _hromalox to 90 ° .

1500

1600

Removed air bottles from oven.

Tested new test fixture for ACRE run on bench.

good.

Fixture looked
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23 December 1964

0800 Found box press at . 1 inc" SGB at . 4

0830 Placed wet and dry bulb RH in Main GLove Box

Fan in MGB ran all night and is still running.
Reading of KH in MGB with wet dry bulb is 35%.

M-56-65-1

Vol. II
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M-56-65-1
Vol. II

28 December 1964

0900 Turned on soldering iron and hand solder PC cards 004 007
005 008 010. Cut PC card 007 in 3 pieces and placed in 3

bottles. Card 007 was dip soldered first. Placed all components
of PC card 004 in bottles. Placed remaining parts (5 resistors,
1 card) of PC 009 in bottles. PC 004 and PC 009 were dip

soldered with no component on them.

1000 Removed 13 test tubes and 9 bottles. PC 004 and 009 were cut

in 1/Z and bottled. Placed bottle of Rosen from bench in MGB.

1100

1500

Dip soldered remaining 4 cards with all components on cards.

Temp. in MGB reached 90°F during dip soldering.

MGB cooled to 75 ° checked out PC card 005 readings were

low.

1600 Removed specimens from Glove Box and took to Palo Alto.
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1212916 

o8oo

o815

0930

113o

13oo

16oo

MGB pressure at .i" E20. Charged to i.5". SGB at .I. Increased
pressure to .9" by inserting Rt Hand glove.

Inserted W. & D. bulb thermometer in G.B. -R.H. 30_

Placed sterile cotton holder in oven for heat sterilization.

Removed W & D bulb thermometer from glove box. R.H_ 35%. Charged Cart
system with ETO/freon 12. (20 psi )

Running ACRE checks on MGB assembled cards.

Completed new bench check cable assembly.
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M-56-65-1

Vol. II

o8oo

0815

o93o

o945

01300

Found MBG at.l" H20 charged to 2" H20. 3GB at .7". inserted humidity

indicator. R.H. 32%

Continued to run test on P.C. cards dip soldered in MGB . Readings have not

stabilized. Will run test on bench assembled P.C. cardsj which will

include insertion and soak in _.G.B.

Removed sterile cotton filter rig from oven.

Inserted filter rig and sterile cotton into MGB for surface sterilization.

Two ACRE problems: (i) Tape reader on teet station would not stop on
command from I .C.S. Found interference in command on program tape and

auto command from .manual buttons. As manual buttons perform no usefull

function, decided to eliminate buttons from circuit. This was done by

Jumpering 3 relays in control mod. (2) Found no freq. measurement or
T. & F. self check. Trouble was a blown fuse at , 15V in rear I.C.S.

power supply. After replacement of fuse the $ ]5 was low at T & F. Adjusted

15 for 15 at T & F. This should improve operation of T & F.
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]2.131164

M-56-65-I

Vol. II

08OO

0830

I000

13oo

16o0

At end of day, on 12/30/64, isolated entry lock to cheek for leaks.

Found entry lock reading a slight vacuum and about .2" positive pressure

in M.G.B. Both chambers have slight leaks, but experience has shown

we can maintain a positive pressure over a 4 day period in the system.

Charged M.G.B. tc 2.0" H2C.

Placed ;I & I) bulb humidity indicator in MGB. Reads 31% R.H. Will allow

indicator to remain in box to raise R.H. slightly by ev aporatlon from wick.

Took 21 test card groups to Palo Alto for heat sterilization and inoculation.

Assembled PC cards on bench (013, Olk, 015, 016) APX. 30 min. required

for each card assembly. Read each card 6 times on bread-board prior to

assembly. Read 013 6 times after assembly. Read 011 in MGB. Readings

were bad. Found dirty contacts on card cleaned card and obtained good

readings.

Read humidity in MGB 32%.
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1/4/65
M-56-65-1

Vol. H

0800 MGB was at .2 recharged box to i" H20. Turned fan on in box. SGB was at

i" and remains at i".

0845 Placed R.H. indicator in MGB. R.H. 30%. Will leave indicator in box to

allow R.H. to increase.

o915 Installed cotton filter in S.G.B.

1300 Placed 5 wire-to-wire solder specimens in MGB and soldered them. Removed

specimens immediately after soldering. Placed 5 wire-to-wire solder

spec. on bench outside MGB and soldered same.

14oo Took P.C. card specimens 050-059 to P.A. for heat sterilization and inoculation.

0830 to 1400 Ran test on PC 14, 15, 16 as assembled on bench and checked on bench.

Ran test on PC 17 ag a bread board then assembled PC 17 on bench.

1600 Received 21 inoculated circuits, not assembled, from Palo Alto lab.

163o Removed R.H. indicator from MGB. R.H. 35%
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115165

M-56-65-1
VoL II

0800 Found MGB pressure at .I" H20. Charged to 1.0" H20.

o83o Placed R.S. indicator in M.G.B. R.H. 35%.

O9OO R_moved R.H. indicator from M.G.B.

1700 Charged M.G.B. to 1.4" H20 and secured.
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1/6/65

o8o0

o93o

1315

15oo

160o

171o

M-56-65-I

Vol. II

Found MG pressure at .l" H20. SGB at .7" H20. CT_arged MGB to 1.0" H20.

Placed R.H. indicator and card groups 029 and 030 and spore strip in M.G.B.

R.H. 35%.

Trouble shooting ACRE. Found:

i. Shorted transistor in power supply - replaced with substitute unit.

Found open transformer head in-CV section. Reso]dered same.

i. _crte_ PI_I'_- transistor on e_,itte:r follower card

i. C_en _N428 transistor ,on cloc!- driver card for output of' F2. Replaced

both cards.

Hung cards 029 and 030 on line in M.G.B. Humidity (R.H.) 36%.

PC O18 was dip soldered on bench-no test run.

_,sted PC cards 31 to PC cards 39 with bread board on bench. PC card

038 would not read AC. Found coil to be OK. No further testing was done

on 38 at this time. Card was replaced in bag and placed on bench. All

other cards (029 through 039) were placed in M.G.B. and hung on line.

Charged box to 1.2" H20. For last hour have been running checks on cards

which have been in M.G.B. for some time. Note a large drop in voltage

across coil on most cards, - cause not yet determined.
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 17165

o8oo

o815

lOOO

lOO5

115o

15oo

163o

1655

M-56-65-I

Vol. II

Found M.G.B. pressure at .I _'H20. S.G.B at -3. Charged M.G.B. to

2" H20. S.G.B. to 2° with sterile air.

Placed R.H. indicator in M.G.B. R.H. 38_. Zero'd and spanned

ETO cell of M.H.A.

Sent Zero gas through MSAETO side, and rezero'dunit span with gas from

ET0 bottle. Set at 23%. Read gas in MGB at 19%. Purged system with M.G.B. gas

- read 23%.

Took sample of ETO bottle on service to Palo Alto for analysis.

Continued reading of cards made in M.G.B. Discovered that low readings

are probably due to dirty contacts on card or in test fixitive, or both.

When clips are used on components to extract test signals, readings

are only off slightly from original bread board readings.

Received call from Bill Tuttle, P.A. Chem. lab., that gas sample read

21.4% by volume ETO. Will repeat test tomorrow using gas chromatograph.

Placed a 102 spare strip in bottle of sterile broth to see if spores

will grow in lab environment without inoculation.

Charged M.G.B. to 2.1" H20.
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1/8/65

M-56-65-I

Vol. II

O8OO Found M.G.B. at .l" H20. S.G.B. at .3" H20. Rigged R.H. indicator. R.H. 30_

O9OO Assembled cards on bench and continued to check cards in box and bread boards

being prepared for assembly in box or on bench.

lO00 Obtained sample for chromatographic analysis of ETO concentration. Bottle

on service being used.

13oo Obtained second sample for chromatographic analysis of bottle on service.

lhO0 Obtained sample from unused bottle for chromatographic analysis.

1515 Obtained sample from unused bottle for gas spectrometer analysis in P.A.

1530 R.H. 35% Shut R.H. indicator cap.
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1/n/65
M-56-65-1

VoL II

o8oo

o83o

113o

140o

1540

16oo

Found M.G.B. at .i" H20. charged to .7" H20. S.G.B. at .8" wg0.

Rigged R.H. indicator. R.H. 30%. Noted Jar in which i00 spores had

been _laeed is contaminated. This Jar was l_ft sealed in the lab environment

without incub_ti_nl or agitation.

Assembled, less dip soldering, 029 through 034 in M.G.B. Soldering

iron heating unit failed in service.

Took card groups 060 through 074 to Pa10 Alto for h_at sterilization and

inoculation.

Returned from P.A. with cards 050 - 059. Have been Neat sterilized and

inoculated.

Removed old iron from MGB with R.H. indicator. Purged entry lock with

ETO before placing new element for soldering in glove box.
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M-56-65-1

Vol. II

i/12/_ 5

o8oo Found glove box at .i" H20. Charged to .8" H20.

llO0 Continued assembling printed circut cards. 47_w Ungar soldering iron

1_eating heating element failed after 3 hr. of service.

14oo Replaced Ungar soldering unit that failed with new 37½w unit. Continuing

assembly of PC cards.

1700 Completed assembly of card series 029 through 039 less dip soldering.
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1/13/65

O8OO

0830

Found M.G.B. ,pressure st .i" N20 S.G.B. at .2" H20. Commenced heating

up M.G.B. solder pot to dip solder cards 027 through 039 (less 038)

Commenced dip soldering cards 029 - 039 (_ss 038)

143o Commenced testing all cards M.F.G. in M.G.B.

173o Secured testing cards. Cards are reading errstically; generally on the

low side.
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1/14/65

M-56-65-I

Vol. II

O8OO

0830

M.G.B. gage isolated. Found vacuum in gage hose. Slight presstre in

entry lock .i" }{20 in M.G.B. .I" H20 in S.G.B. charged S.G.B. to 2.1" H20.

Commenced checking cards made yesterday in M.O.B., and cards from past

tests still in M.G.B. There seems to be a tendency for the cards to

return to normal about 24 hours after manufacturing.

1415

lg05

Placed cards 030, 03], 032, 033, 034, 035, 036, 037, 039 In interchange

lock. Kept card 029 in M.O.B. to run some component replacement tests.

Card 038 failed following heat sterilization and is out of the system.

Removed cards 002, 005, 008, 011, 0]2, O13 from M.G.B. for bench test

Placed a set of non-heat sterilized and non-lnoculated components in

M.G.B. Will replace components on card 029 with these components one by

one and z.ote changes.

B-54



1/15/165

M-56-65-1

Vol. II

08oo

0830

o915

o93o

113o

I'7OO

Found M.G.B. at .I" H20. S.G.B. at .4" H20.

Continued investigation of boards manufactured at various

locations. Determined yesterday that cleaning boards _,_ith

detergent rather than alcohol follo_ing dipping is more
effective and that solder flux has a definite effect on the

board readings.

On bread-board setup, found a loose resistor connection w}=ich

accounts for readings which vary at test point iO.

Commenced bread-board check out of remaining inoculated and

heat sterilized boards.

Transferred boards 029-039 (less 038) and 20 bottles of growth

media to interchange lock prior to S.G.E. for cut up and

bottling this afternoon. Exchanged sterile air in small _love

box by "feed-and-bleed".

Placed the follo_,ing sets of parts in Mc_ and hung on nylon

cord + 2 spore strips.

PC 050, 051 053, 045, 046, 052, 055, 057, 054, 059.

Took 029-039 (less 038) to Palo Alto in 20 bottles + I

bottle containing 2 spore strips.
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M-56-65-1

Vol. II

1/'18/65

O8OO

O83O

O9OO

Found M.G.B. pressure at .I" H20. S.G.B. at .3" H20. Found
nylon "clothesline" dropped over weekend. Parts on line are

haphazardly confused. Will use these parts as sterility test

specimens. R.H. 34%.

Received call from Palo Alto. Jars 33-2, 37-2 and 39-2 are

contaminated with B globigii. 30-2 is suspect. All these

jars contained i/'2 PC. card, 4 capacitors and a coil.

Restrung the clothesline using an aluminum bar to support

the "door-side" end. Replaced the right hand glove in the

S.G.B. which had a pin hole leak made when bottling the last

half of card 39 on Friday. Prior to changing glove emptied

one cylinder of air through the cotton filter, bottled the

cotton, replaced the cotton, and re-installed the filter

holder. Opened interchange lock and commenced sterilization

of entire system.

B-56



M-56-65-1

Vol. II

I/19/op

08oo Fouml CE pressure at .I" H2O. R.H. =9_. Started pur_e

of box as continuatign of 1/18/65 effort. Stopped at

8:_5 when valves started to freeze. }_A reading 15.

OaC Commenced checkout of _rd groups. Went to Newalk to

pick up sample flask. :]ottled 4 coils and 5 capacitors

which had been in _4._.7_. since ]_riday (15 Jan).

13p Took bottled specl]m_ms to P.A. Picked up 16 jars of

nutrient.

15?q

1630

Received sam_,le bottle. Attem_.tin_ to obtain a represen-

tative sample of sas with_Tnic} tO s_an M.S.A. i iquid tends

to boil oI'? Frcon 12 first, cooling mixture below boilins

point of ETQ_. Initial <as i_ rich in Freon, final rich in
E_.

Placed cans in oven for h_at sterilization.
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M-56-65-1
Vol. 17

1/2o/65

0800 - 17o0 Ran bread board tests on P.C. card groups using

acre.

Filled out chart on status of 99 groups of parts

in system.
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1/21//65

M-56-65-1

Vol. H

._'.__ - 1700 Ran test on card groups in bread board form using
acre.

13oo Removed plastic tape on _ cap and placed in jars for

sterile test All operations taking place in _ C _

used 6 jars.

I£00 Took 5 P.C. cards, 6 jars with bare capacitors, 2

jars with capacitor's wrappings, and 5 bare capa-

citors to P.A. for incubation, will inoculate the

5 capacitors and 5 P.C. card circuits.

1700 Filled M.C.B. to 2" H20.
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M-56-65-1
Vol. II

1/22/65

o90o Placed circuits 60 through 74 (less 65 and 70) in M.G.B.

for sterilization. Tested circuits 80 through 88 on

bench bread board taking four or more readings of each

circuit. All parts marked by set mumber.

o9o5 Placed R. H. indicator in M.G.B. R.H. 38%.

Io3o Placed circuits 47, 48, 49, 58 in M.G.B. for steriliza-
tion.

16oo Took R.H. reading; 36_. Capped water jar on R.H.
indicator.
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M-56-65-1

Vol. H

1/2s/6 

08OO Found M.G.B. at .l" filed to 2". Received word from

P._._ _. Celephanewrap on capacitors are contam-

inated. Continued to run card test bread board acre.

Completed cards 89 through 99.

1300 Paper program tape broke. Duplicated a new tape
for acre.

16_5 Placed all cards, 80 through 99 in box and sent to

Palo Alto for inoculation.

17oo Filed M.G.6. to 2.6".
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1126165

M-56-65-1

Vol. II

0800 Found box at .I" H20. Charged to 2.0". H20. Commenced
assembly of circuits 60 through 74 (less 65 and 70) 47,

48, 49, 58 in M.G.B.

o9oo Commenced work on changing plug in S.G.B. to fit test

rig.

Commenced checkout of circuits 18, 19, 20, 21, 22.

Assembled on bench.

IlO0 Placed circuits 18, 19, 20, 21, 22 in M.G.B. for surface

sterilization. Also placed 5 bare and 5 scotch tape

covered capacitors in M.G.B. Placed circuits 75, 76,

77, 78, and 79 in M.G.B. These circuits were checked

out on bread board, inoculated, but not heat sterilized.

Will test to see if more stable readings results after

assembly. Also placed 12 jars of media in M.G.B.

1500 Prepared 5 scotch tape coated aluminum plates and 5 not
coated for heat sterilization and inoculation in Palo

Alto.

1600 Solder iron in M.G.B. failed. Replaced bad element

vith new element in M.G.B. could not remove tip from

bad element. Placed tip from bench in M.G.B. to be

used with new element.
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1/27/6 

M-56-65-I

Vol. II

0800 Found box pressure at .8" HpO unexplainable. The fan

was found to have a green substance deposited on the

blades. Outward appearances indicated a fungi or

algae formation. The fan was removed and taken to

Palo Alto for analysis of this substance.

o9oo Assembly of circuit boards continued. 3read boarding
and ACRE checkout of PC 040-044 commenced.

I030 Reports were received from P_%. that l) the green sub-

stance on the fan blades was not a fungus but merely

a deposit possibly caused by the lubricant in the

fan. 2) The gas analysis performed using a sample from

the large ETO flask" indicated 24.9_/_ETO concentration,

considered within experimental error.

130o P.C. components placed in glove box and process of

suspending on line was initiated. Inserted also this

time were jars of broth and capped test tube of the

nutrient broth (P.C. cards 080 to 099).

1645 Placed b_tumidity indicator in glove box R.H. 355. Located

Penngas cylinder on receiving dock. Will attempt to

receive tomorrow.

1705 Purged box with fresh ETO and charged to 1.8" H20.
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1-2_-65

0800 Found main box pressure at i. Charged to 2'.'0 H20

Rigged R.H. Indicator R. H. 3S%

Continned assemblin< R. C. Cards.

Placed new soldering iron t_ in M.G.B .

0900

0930

1300 Soldering iron failed.

1600 Commenced assembling P.C. Cards in boxes on bench.
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O8OO

O83O
Found M.G. box pressure at .5" H20"

Continued assembling P.O. Card groups 13,14,15,16,17 in

boxes on bench.

llOO

1300

Commenced ACWE check of card groups 18, 19, 20, 21, 22 (mfg. on

bench) in M.G.B. readings show some rise in D.C. readings.

Bottled 5 capacitors with tape covering and 5 without tape

covering in M.G.B. + l_IEstrip.

Commenced assembly of card groups 75, 76, 77, 78, 79.

i_OO Purging S.G.B. with remaining 2 bottles of sterile air.

x6_.5 Charged 2 bottles with air and one bottle with sterile N2

Will attempt to place in ovem on Saturday or Sunday.

1730 Charged MG.B to 2.2" H20.
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1200 Placed 2 tanks air in oven and 1 tank N2 in oven for heat

sterillzatlon cycle.

1215 Charged M. G. B. to 1.2" H20.

Filled cart with ETO.
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o8o0

o83o

093o

io3o

13o0

150o

16oo

Found main box pressure at .i" H20
Charged 1.0" H 0 Continued preparations for card assembly

2

Turned off heat sterilizing oven in preparation fot sterile N2

and air flask removal

Received Penn gas and connected to M.G.B.

Removed two sterile air and I sterile N2 flask from oven.
Connected to cart. Charged cart to connecting point with

Penn gas ETO/Freon 12.

Checked out circuits L8-22 with ACRE and compared readings with

those taken 1-29-65.

Inserted circuits 40-45 and 50-55 in MGB. Also inserted jar

containing inoculated metal strips to be used as control. New

glove inserted to be sterilized before entry into SGB for

replacement of left glove.

Circuit assembly contlnuedand circuit compnents newly entered into

M GB hung on llne.

ETO cdor detected in atmosphere. Leak located in door seal.

Sealing compound put over area of leak.
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o8oo

0930

lOoo

llOO

13o0

153o

1600

1730

Found MGB pressure at .05" H20 and SGB

Filled MGB to l" H20.

Filled SGB to 4" with sterile air.

at .1.

M-56-65-1

VoL II

Feb 2, 1965

Started leak check of MGB & SGB using SNOOP
Unable to detect leaks.

Assembly of circuit boards continuing.

Rubber bag sample of MGB atmosphere taken for analysis.

Test run of PC 022 using ACRE taken. Readings agreed with

previous days readings.

Gas analysis of MGB atmosphere inconclusive.

Second sample taken.

Glove box leaks still quite apparent.

Small glove box pressurized to 6"H20. Leak detected at connector.
Screws on connector plugged.

Gas analysis still inconclusive. New method of obtaining sample
will be devised.

Placed 12 Jars in MGB, i spore strip i soldering iron heating

element, box gaskets, and card sets 24 thru and including 28 in

plastic bags.

No removal of parts from bags at this time.
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Feb. 3, 1965

0800

09o0

llO0

1330

1430

1.500

Main glove box retained about .5" H_O _ressure overnight.

SGB at .2" H20. Repressurized to 2"

Circuit assembly continuing: P.C. boards 13-17 placed in metal

cans with sponge rubber padding. Each circuit tested with ACRE.

Sponge piece_ cut to allow for packing 15 circuits in glove box

Gas sample taken of MGB for analysis.

Hand soldering heating element failed.

First placed in operation at 0900
Placed in glcve box at 1700 on 2/2/65.

Dipped soldered PC cards OhO, 041, 042, 043. 044, 075, 076, 077,

07@, and 079.
Box temperature reached 94°F. Operator of cart purging MGB

while dipping Ln progress. Box became filled with smoke.
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Feb 4, 1965

O8OO

o83o

09o0

13oo

Found positive pressure in both glove boxes.

Charged MGB to 2.0" H20.

Bottled sterile cotton filter in SGB and replaced. This filter
has had 2 flasks discharged through it when purging SGB.

Charged SGB to 2" H20.

Commenced page of MGB system using Penn gas. Will continue to
purge for remainder of day.

Shifted ETO supply to the baffle area of MGB.
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O8O0

O9OO

113o

12oo

Feb. 5, 1965

MGB Pressure was at .i inches

Filled to 2" for start of purge cycle
SGB was at 0.i" filled to 2.0"

Purged MGB to remove all remaining air. Purged by gas decantation

method. (Fill with ETD and pumped every ½ hour).

Developed a crack in right side of MGB after pressure reached 6"

H20+ in MGB.
Crack is in external lamination of 1/4" thick safety glass.

Applied olastic tape over entire length of crack.

All purging operations were terminated for remainder of day.
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Feb. 6, 1965 (Saturday)

13_5 MGB at .B" H O Charged to .7" H O

• _ _oSGB at i" 0 charged to _.0"

Left Instructions for Monday Work
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O9O0

093O

16oo

M-56-65-1

VoL II

Feb. 8, 196h

Placed solder pot and hand tools in small glove box

soldering iron, flux bottle, and 25 cards.

1 18 19 20 21 22

II 47 _8 h9 80 81

VIII 58 66 67 82 83

IX 68 69 71 8h 85

X 72 73 7h 86 86

Placed bottles in interlock (all bottles in MGB)

Place card tester box from MGB to SGB .

Mixed potting compound groups. Placed ? groups in oven to

begin heat sterilization cycle.

Potted 5 resistors in rubber tubes for initial potting evaluation
test.

Dip soldered PC cards in Group II and VIII

O h,,1930 SGB Temp. 80 charged to and secured.
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Feb. 9, 1965

o9oo Hand soldered cards that were dipped in SGB on 2-8-65.

Cards remain in SGB for testing.

16oo Measured card group # 7 & 8 in SGB.

Placed can lids, clamps, and wires in oven at 150°C
for 24 hours.

1700 Filled SGB to.3"

Filled MGB to .3"
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Feb. lO, 1965

0800 Found MGB at .i. Charged to .8" H20. SGB at .i"

0915

0935

Hung 20 capacitors dipped in HpO spore solution, 20 dipped
in Acetone spore solution, and-20 with Acetone solution

placed on capacitors using a pipette. Also hung 6 glass

spore Strips.

Turned hangers on metal plate specimens in MGB

1600

16_5

Completed ACRE tests on cards 13, 14, 15, 16 and 17.

Bottled lO metal plate specimens, 5 with Scotch tape +

1 spore strip.

1705 Placed cans, clamps, sponges, and potting compound in MGB.

B-75



M-56-65-1

Vol. II

Feb. ii, 1965

o8oo

0930

i105

MGB at .1 SGB at .1

Bottled 5 H20 dipped, 5 Acetone dipped, 5 Acetone pippetted,
and I glass spore strip in MGB.

Commenced dip soldering cards in sterile N2 after charging
atmosphere in SGB.

Group IX & X

(68 69 71 84 85

72 73 74 86 87 )

Hand soldered cards

Temperature in SGB reached 130 F.

16o0

1730

Placed 35 jars of media in main glove box.

Pumped MGB to .7" H20.

Charged MGB to .5" HoO after purging

Charged SGB to 4" H26 with Sterile N2.

Started fan in MOB and secured.
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Feb. 12, 1965

oFoc

o8_C

o9oo

0930

If30

1200

1600

t!

Purged for I0
Found M.G.B. at .1 H20. Commenced purge cycle, l"
minutes and then charged to .6" H20. S.G.B. at . H20
sterile nitrogen.

Rigged M.G.B. humidity indicator R.H. 24%.

Bottled 5 water dipped, 5 acetone dipped and 5 acetone

pipetted, capacitors.

Cleaned group # 9 & i0 (N2 cards) in SGB with detergent &

H20 solution.

Tested cards on ICS-ACRE. Found R.H. and rosin accumulation

on cards. Unable to get a valid test.

Removed all cards in SGB to MGB with test fixture solderinc
iron hand tools.

Placed Jars from lock in S.G.B.

Placed 1 flask sterile air in oven for heat sterilization.

Five assemblies potted _n MGB using heat sterilized potting
compound. The compound was inserted in glove box on 2-10-65

Tested PC 82,58,81,80,67,66, and hS

Placed 76, 79, 78, 77, 75 in cans in ETO in MGB. Removed
from MGB to bench.
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0800

o9o0

0010

0011

13oo

z6oo

163o

Feb. 15, 1965

Found M.G.B. at .i" _0

Found SGB at .i" E20

Bottled 5 capacitors dipped in water spore solution,

5 dipped in acetone pure solution, and 5 dipped in

acetone spore solution applied by pipette.

Ran I.C.S. test on ETO cards in can on bench.

Ran second test on group 7 & 8 (air) in air.

!'or canning.

Ran test on N2 group. Test #i in N2.

Purged MGB 2 cycles

Group 8 ready

Tested RH in MGB -_ 25%.
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M-56-65-1

VoL II

z965

o8oo

0830

0845

13o0

14oo

153o

1715

1730

1815

183o

M.G.B. at .i" H20 .

S.G.B . at .i" tH_O
Charged M.G.B. .8" H20.

S.G.B. to 1.5" H20 with St N 2

Bottled 5 water dipped capacitors, 5 acetone dipped

capacitors, and 5 acetone pipette capacitors.

Commenced taking readings on cards manufactured in sterile air

and sterile N2.

Substituted Card #98 for c_rd NO 71 because of a bad

component on Card #71. These are sterile N2 assembled cards.

Commenced canning cards in St N2

Canned cards 72, 73, 74, 78, 81.

Displaced sterile N^ with sterile air

Commenced canning cards in sterile air.

Completed canning of cards 58, 66, 67, 82, 83 in sterile

air. Pursed box and secured.

Commenced running Ist test on cards canned in St

Completed runs in can of cards 72, 73, 74, 86, 87,
looks bad

N2 -

Secured after purging M. G. B.

B-79



Feb. 17, 1965

O8OO

o83o

].3OO

Found M.G.B. pressure at .i" H20

Found S.G.B . pressure at .4" H20

Purged M.G.B . Rigged humidity gage and read

humidity at 25%.

Run #2 on ETO cans, N2 cans, air cans.
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Feb. 18, 1965

o9oo Cut up a_d Bottled cards 88, 48, 49, 80, 47, 68

69, 98, 85 in MGB. Took to PA

133o Bottled cards 60, 61, 62, 63, 64. They remain

in LGB.

18oo Placed 48 Jars of sterile growth media in MGB.
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M-56-65-1

Vol. 17

O8OO Found MOB at .i" H20
SGB at .i"

i000 Placed portable ETO sterilizer with I0

capacitors in pure ETO (atmos. press.) in MGB

140o Bottled 67 and 71 in SGB and took to PA

Bottled 18, 19, 20, 21 and 22

f

io30 Removed Capacitors frc_ portable ET0 sterilizer in jars
and removed jars and sterilizer from MGB

17o0 Took capacitors to PA

1730 Placed portable ETO sterilizer in MGB box

1Boo Changed MGB to .3, SGB to 3.0
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February 22, 1965

O8OO

0830

Found M.G.B. at .l" H20

S.G.B. at .l" H20

Bottled Ii capacitors sterilized in pure ET0.

llO0 Bottled PC074, 075, 076, 077, 078, 079, 086, 087

Removed CHO ii, ]2, 13, lh, 15, 16, 17, 18, 19, 20, 21

with PC 74 thru 79 and 86, 87, and took jars to P.A.

153o Filled MGB to .4" H20
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M-56-65-1
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February 23, 1965

Found MGB at .l" H20. S.G.B. at .l" H20

Allowed canned printed circuit cards to surface sterilize.

Worked on final report inputs.
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February 24, 196 5

O9OO Bottled PC 013, 014, 015, 016, 017,

1645 PC 058, 066, 081, 082, 083, 084

Two paper spore strips

Two glass spore strips

Removed bottles from MIG.B. and took to P.A.

Placed plastic pure ETO cylinder in main glove box.
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February 25, 1965

08o0
M.G.B. .l" H20. S.G.B. .l" H20.
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February 26, 1965

0800 M.G.B. at .l" H20. S.G.B . .l" H20.

].6oo Bottled i0 capacitors which had been exposed to pure

ETO and took to P. A.
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Filter

OPK'I

11

. TI ,, t!

. 11 iv ,v

. TI ,I Tv

vv Iv H ,vOPEN

.2

• 1-7

1. 7 Ng,/Air-

_rL4JA"

?Ds,

SHUT

St. POs,

_T
_T

oucre
B,P, POs

SHUT
n

1,0

1.0

1.0

1.0

!.0

].0

1.0

.7
1.6

OFF

OPEN

On Scz_r,

AR- EqO
TI

M.S.A.

NO FT_W

NO F]

NO FLOW

NO FLOW

n_ J

OPEN

Ent. L.P.

.2

1.0DW

1.0
1.0

............ NO FLOW i.0

............ NO FLOW l.O

SHUT '

OPEN "

w

ETO

ET0

_n_.

]_O

.7
l.b

16oo

170fl

180o

1900

1.0

" !.0

NO FLOW .7

" i.6

M,B.Tcm

74
7_

Int."_,_. v. '__ M,B.,"_-m

080o .2 7_,_
0_00 1.© 73

±.u (5
I000

llO0 i.o 74

1_ 1.0 7_

!._00 i.0 74

l'hO0 1.0 7_

LOCKNS'JrD MISSILES • SPAC f COMPANY
C-7 . *_,e.* *,-**,e. e. ,.. .... ; - ::-*.o .**.****,e.



EQUIRGNT OPERATING LOG
DATE:

M-56-65-1

Vol. 1I

ll 16 6b

PurGe Sta. I

T]2_ Gas P. I_s.

0_O0 0 OPEN

o_oo o "
lO00 0 "

II00 0 "

I._30 o "

1300 0 "

lhO0 O "

1500 ±_ 0 SHUT

igO0 13.5 SHUT

1700 ....

I°O0

l,noo

Return Su_Iv

Sta. 2 I*_in Small Sel, y Valve Valvc Filter

_s. Flrr_ 1_.P. _.P. Pr_-t *.. Pnz. Pnn. *q-_- p.nZ

OPEN 0 .1 .4 N_ AIR- S SHIIT SmIT OP_3_
" " i.O .4 _ " " " "

.... "7 .4 ........

.... .65 . 6 ........

.... .6 .6 ........

.... . 6 . 6 ........

.... .6 6 ........

OPEN 0 _" 1.4 ..........

OPEN 0 • 5 i. 45 ........

" 0 1,5 . 1.4 ........

2l_l"

N 2 Pos• Pos•

0800 OPEN SHUT

19o0

iooo

II00
%' v

12OO

i_O0

i_oo

Igoo

17oo
IP_n

I000

:-_t,".re _ ,St. POS, B,P, Pos P_P On Serv. M.S•A. 2qO e II_O _ _::nt•L.P.

SI_UT SHUT OFF ETO NO FLOW •l

" " " " " 1.0

.......... .65
V V _' V V .6

.6

.......... ETO-AIR .... i"

1500

17D_3

18oo

1900

_n_ M,B.Tem .

1,, 74OF

._ 74°F

1.5 74 °

Int. M.B.Tcm_'VTh_ T. D_

(_QO .z i_°F
O_K)O 1.0 7_°F

iOOO .7 73 °F

llO0 .65 73F

1_rm ,6 7_°F

130Q 6 7_0

It_ .6 Y3_

C_8 t.OCKHflO Mllllt.S'll; 4k IIPAC ar COMPANY
• •••:, o..,e.om o: t•ei.iee i,iielp_ Ioe,•iI,.•.



EQUIM.,._=._OPERATING LOG

DATE:

M-56-65-1

Vol. II
I! i7 64

Purse Sta. I

T_ Gas P. Pos.

oSoo i4 SHUT

o_oo i4 "
!000 14 "

lloo _ S_T

t'_O R S_TT

1300 0 ShqJT

11_O0 ¢ ,,

!_00 13 np_.

1700 -_I- SHUT

ICOO

Sta. 2 !._in Small

Pos. FI_; _. P. _. p_

oP_ o _ .4
" 1.0 .6

" .6 .6

s_VW o

•qmm_ 0

SHUT o

" 0

" 0

SHUT 0

.6 i.2

.6 1,2

i.} 1.2

R _'t_. S117,p!v

Sel. V Valve Valva Filter

_ZA TR. S _r. _-='T OPEN
w . . ,,

rv ,. ,, i,

,, ,, . ,,

,I i, _, t,

FL_
_ N2 POs. POS,

O_00 OP_ s_a_

19oo

llOO ....

!_

!_;00 ....

i_/)0

iEO0 ......

17oo " "

19,,_

io(_

:_z-:r.
3t° Po..n, B,P, Pos

.qtrlI'p .q"_m_

P_ On Ser_. M.S.A.

" ETO

ETO-AIR FLOWS.G.

No !?T PI&,t

RgYI 1_n _rm_

".TO J :IL-_ ,_' Unt. L.P.

_. _ _

.!

I.O

.6

-9
1.O

.?

.6

6

_5

Int.

0800 .i

o)oo i.o
I000 .b

llO0

_,_ 1.0

!2_ 3

l'hoo .e

M,B.."_m

73 °

73 °

73 _

7g o

76 °

76°

_n_.

1500 1.2

_*_oo .6

17nn i.5

M.B.Tcm .

740

7h°
7_o

1800

_L9oo

_ I..OCKHI[IED MISSILES • _PACI[ COI_PANY
%.2--_ • •••_ @l.,e_e. e. ,e...... ......... @_:&&-: ;:



EQUIR._T OPERAT'E_G LOG

DATE:

M-56-65-1

Vol. II

T1%_

OCO0

o_oo
I000

llO0

i_00

1400

1500

ir<)O

17oo

I_O0

l?oo

TD_

O8OO

iO00

iio0

12o0

I_OO

iI_oo

i_/)o

I_)o

17OO

1PZ_

1ooo

TT_TV

08oo

o_oo
I000

llO0

1 _C_

1300

1400

Pur_c

Oa_ P.

0

0

0

0

8
0

0

0

0

0

F1r_

O

5_in

.I

1.6

Sta, I

SHUT

Small

),

i4

l.O

1.6

1.5

1.&

1.4

On Scrv.

Re turn

Sel. V Valve

N_Air Sp s_wm_
I! tl

11 t!

" 11

tf

SuDnlv

Valve

]z_n.

.q1_WP

11

Filter

(%P'k'_W

11

II I!

It

. II

N_ Poe.

OPEN
I!

Sta. 2

Pos.

_t,-:r.

B, P,Pos

SHUT

i.}

i._

i,I

1.O

].Q

1.0

i._

OFF ETO
tt

. tT

NO Air-S SHUT S_ OPE_

H I_ tl i!

it . I_ tl

It _t . 11

M.S.A. _._0_ ;::nt.L.P.

,i

1.6

_,6

1,5

1_3

1.1

1.0

1.O

1 (_

1.0

T

It

11

II 11

TT
11

11 11

11

TI

S]3_J? SHUT
I!

I

_I tt

Pos, St. Poe,

SHUT SHUT

SHUT SHUT

II

M.B.Tcm

73

73

73

73

7"_

7?

OPEN SHUT OFF ETO NO FLOW -

. II . T_ .

_D*J'KT

15OO

!f_oo

17no

13oo

IO00

M.B.Tcm

7_

7q

Y3

Int.
T. 1__

,i

I__

1.6

-

Secured Interchan_e Lock Door To G.B. LOCKH[(D Mleeltl[e & SPAC( COMPANY

• .° .,a,•.°, ce •

To MGB : Indications of Leakage C-10



]_b"£Pl-,'_-_ OP'_RATIEG LOG

IIATE:

M-56-65-1
Vol. II

11-19-64

TI_

0_00

!O00

IIO0

_o0

1300

I)_0

l_oo
iroo

17_

ICOO

19oo

oSoo

19oo

iooo

llOO

12OO

!_O0

l?:o0

l_O

Igoo

Sta. 1 Sta. 2

Pos. Pos.

Shut

open
t)

Shut

:-_uin

Ope_
i)

.i

i-5

1._

1.2

,5

.7

0 1) )i

O ,, ,, " 1.0

,7

.65

.65

Off

Small Sel. V

.4

2"

1.8

!,8

2,1

2.1

2.1

p.O

2.0

1.0

N2/Air-S

i!

Return S_nly

Valve

Port.

FilterValve

Shut

Wl

Shut
i1

Onen

u

1) )) ll ))

T, II II _,

)1 l) i) t)

)1 l) )) ii

II II ii ))

1l )I II ii

I1 if if Ii

ETOS ......

B,P, POs

Shut

POS_

Shut Shut

On Serv,!

ETO

M.S.A. _nt. L.P.

No Flow - - .i

,I

M.B.."hm

72

72

72

72

73

_n_. M.B. Tom

i:,oo - 73

!goo - 7_

17_0 ] _o 73
igoo

i0oo

73

73

Int.

o80o

o_o

i000

!I00

1_

1._oo

*Secured both doors C-11 LOCKH[[O MlSSlL[I • SPAC[ COkIPAN¥
• • • e,.,l*e* • ,e¢,.e*e *,*l.*,, cee e, •



EQUI_q.IT O.._F/RAT]H:G LOG

M-56-65-1

Vol. II

DATE: 11-20-64

_r_

TrT Ga_ P.

0?09 O

"<,oo o
!_00 0

_00 0

!P_O O

13oo O

12;00 12

!':oo IO

1400 10

17oo
L:O0

TDG N?_ Pos.

Q[',O0 Open

1900 "

IO00 "

llO0 "

L_'_O "

!RO0 n

lll00 '1

1500 "

I$OO "

1700

IPf_%

IQOO

Int.

08oo . ]
0_n00 1. 5

I000 I. 4

].lO0 i. 2

l.O

1 on 0

1300 .8

l'_OO .7

Sty. 1

Pos.

Open

2 L,Dr"

POS.

Shut

Sta. 2

Pos.

Shut

,'._in

M.B,Tem

73

73

73

73

74

74

74

Open . 3

Srl-111

]'_AP.

.3

[Sel, V

Pnz_ t_

N/AIr-51

Re tu._]

Valve

Pr_.q.

5hut

SIIr, DIY

Valve

-SK6Y--

Filter

R_O Pn_

Op6n'-

" " " i. 5 i. 5 Eto-S " " "

" " " i. 4 I,.4 " " " "

i_ 11 TI TI it I_ Ir

I..o)
.8

1,2

1.0

.8

,5

rl If II rlII II 11

TI l_ rl

" " O . 7 . 7 " " " "

.... O .6 .7 " " " "

ir iI fl IT II rl

Tt :r.

D,P, Pos

Shut

NZAIR

:::TO5 ::no ¢M.S.A. Ent. L.P.

No Flow - . 3

" - 1.5

" - - 1.4

II

M.B.Tem

74

1.2

1.0

.7

,6

.5

.qt. Pos.

5

Damp

Shut Off

_i It rl it

15oo
!,<Do

] 700

1800

I000

On Scrv,

ETO

STA-I

.7

C-12
LOCKH[ED MIISlL[S • IPAC[ COMPANY

. 0,-,***. o, ,el,.,,..,ill.,, eel e, •



EqUIR_;T OFERATIEG LOG
DATE:

M-56-65-1

Vol. II
11-23-64

PurGe Sta. 1

T]_ Gas P. Pos.

0[o0 O Ooen

o_oo /\ I 2\

!000

Ii00 i
13oo _

l,_o \I |
!_00_ .... l ,k_/

I,¢_90 i $_ut

1700 _ "

ISO0

i_oo

ghl_t

t
I
i

\/

0

Return Su_nlv

!:mln Small Se!. V Vnlve v_ive Filter

,I .I NZA/r-_ Khnt Sh_ i, _n_

1.3 _.I !\ /\ /_ i_k
.q 1.2
.8 1.5

.7 1.6 ,.,

.6 1. 6

._ 1.6 \/ .%/

Z .4 Z. 0 C_IC_ED: _-_5ZE_

O . 3 1.0 , Shut Shut

0 1:0 1.0 \/ ....

OSO0

19oo
Iooo

ii00

L_'_O

IROO

ll;OO

l_-X)O

I_OO
17OO

"1Pz,_

lOC_

2-IJI:JF

N_ Pos. Pos, 3t. Pos.

OD@r _ Shut Shl Lt

Ix J\ I\

_J/ \I \/

B,P, Poc

Shut

l_"/p On Scrv.. .....A. J ,_ ,, I'ht. L.P.

Off STA-I No Flow .i

/ ,i

.9

.8

.7

I .6
I

\ i \/ \/ \I _/ .5
On STA-1 Flow 5% o.o. c .4

Off STA-2 No Flow - . 3

" None " - - i. 0

Int.
'_,_.. r. _,_ M.B. _"_m

0_00 ,I# 7Z I_00

O_'K)O 72 I_

I000 7 3 17nh

llO0 7 3 1800

"_m 74 lqOO

1300 74

1'500 - 74

IDnnrs secured on interchange lock.

M.B.Tem ).

79
77

7_

I.OCKH[[D WllllI.|l • IPACE COMPANY



EQUIR_f OPERATING LOG

M-56-65-1

Vol• II

DATE: 11-24-64

Pu.r_e
TINE Gas P.

0500 C
/\

o_x_
1000

1100

1 .'Y_O

1300

1_90

1_00

1700 _ i

1800

l_mo

TIME N2 POs.

0800 Shut

1900

IOOO

11oQ

12OO

14OO

15OO

lgOO
I

17OO \_

lqoo

Sty. 1

• OPen

,>

}
l

",V

F'h_

D_in

.1

Small Sel, y

_.P. Pn-'._ + _

I ?.

1.0

Sta. 2

0
/\

,2

I ?

1.0

"N

IM.o.A.

NoFIo_

Return

Shut
z.k

SuDnlv

Valve

P__q.

Shut

Iz2o_

Filter

Shut

i

\J.

.9 .9

._ .6

.5 .5
L

.5 .5

,4 ,4

.3 .3

1.5 1.5

ruur Ster,
l_s, St. Pos, B,P, Pos Pump On Serv.

Shut Sh t Sh .t O_f None
/k /k i x /\ /\

4

I

OOC

_]nt. L.P.

.i

l.Z

Int.
_,_. r. "p_ M,B. Tern

oeoo . z 73
0_)00 I. 2 73

lOO0 1,0 7,;
ll00 .9 74

I_ . 6 74

13oo .5 75
1'500 .5 75

_o

I

1.0

,9

.6

.8

.5

.4

.3

1.5

15OO

I_OO

170 C_

13OO

19QO

.3

I 5

M.B•T<::_

75

7_

74

LOC.KHEKD MISS#LES • |PACE COI_FAN¥
• e, ,.

C-14



EQUIR-rg_OFERATING LOG

M-56-65-I

Vol. H

DATE:II-2 5-64

TI_._

"6 ,oo
0_0

I000

llO0

L'_O

z300 ,
ztmo

1500

IC_0

ZT0O
I_O0

Z_n00

TI_

O8OO

Pur_m S_. 1 Sta. 2

IGa$ P- los. Pos. F_c_2

O Open Open
/\ /_ /_

Return

_-lain Small Sel, V Valve

• I _'i'_O Shut

1.5

1.4

1.3 1.3

1.2 1.2 \/

I. 0 Z. 0 NtAir-: Cyst}e,

i. 5 2.0 _" Shut

1.4 I. 8 ',

i. 2 i. 4 Closed

.8 1.0 h.- "

Suwnlv

Valve Filte_

Shut Open

i

1000

1200

!qO0

_4oo

z_oo

None ,i

15

1.4

_t

Shut Shut
/%

Shut Shut

1.5

Pump On Serv. M.S.A. LID _ "_0.._, _:nt. L.P.

Qff None NoFlow No Flnw Nn Flo_ .1

1.5

1.4

I, 3

\I \ / _ t \I _/ 1.2

On Sta-Z Flow 4"/0 2. 8 I. 0

nff None NoFlow
II ii

kJ k w _/"

14 Shut _ ,, Z
01 '' Shut O

It i! 0

0 Closed Closed None

10 Sracked Cracked None

N_ I_s. l_s, _t. Pos. B,P, Pos

Open Shut Shut Shut

l , [,

Close( Closed Closed Closed

" " " i.5

Closed None " No Flow NoFIo'_ i.2

il II TI i! II . 81700 ''

_Pan

I000

Int.

0_00 .1

0_'K)0 1.5

I000 I. 4

ll00 I. 3

_ 1.2

!300 -*

l'h00

I! il II

M,B.Tem

76

76

76

76

76

76

76

Both duuzs on aa_c !cck

I_-'DO

1'700

l&oo

- 76

19oo

M.B.Tem

76

76

_e

LOCKHEED MISSILrS a. SPACE COMPANY

C-15



_UI_._-_:T OF_RATI_,G LOG

M-56-65-1

Vol. II

DA_ : ll-3©-64

PurGc

Tl%_ Gas P.
.... !

0",oo 0

o_oo _o
!000 i0

2
llO0

Sta. 1 Sta. 2

Pos. Pos. Flo_

Op.en Open "0"

Shut "

IF t,
IT

w, ,, ,,

Main S_mll

B.P. P_.P.

,]

1 5

• [

.i

_.3

R,,:tulnn Sur, otv

Self V V21vc Valve Filtcr

Pnn{ t_ Pon. P_n. S_O_ Pnn

N_AiR-S _hut Shut Shut

_"oo

1300

lI_90

Ipo
1,'oo
17oo

l_OO

l?oo

2 " "

- ,I t,

t,
9 IF Tt

,7 .

3.9

4.0

N2_IR Shut Shelf Open
,, ,, OperL

TIFZ N_ Pos. P_s, St. Poz, B,P,.os

0800 Shut 3hut Tnut ghu t

_.QO0 Open I

iOOO

llO0 Open

i_OO

•_oo _ V \/ _/

lhOO 0pen Shut _ut _;ut

iri)O I, ,I I1 LJ

1700

IPr_

lC_10

m._p
Off

On Scrv.

_ta-I

%a- ]

"_ !ht." _ ,_ ,_ L.P.,......A. :::TO5 ,, 0 _'

h'_Flow • ]

Off 3ta- i Nc Flow

_I _ta-I _I

1.5
I.i

.7

.7

.%

.?

.9

Int. MoB.Tern
T't%m v:_p:

0800 _ 7_

OpO0 -- 75
i000 -- 75

IIDO _ 75

_ -__- 76

1300 _ 76

lhO0 -- 76

*Interchange Lock Isolated

i_oo

16oo

_7no
1800

lqO0

C-16

_n_: M,B.Toz ,.

LOCKMIriD Mtl_t_.Irl • IPMC I' _OMPANY



EQUII_.__:T OP_LRATIEG LOG
M-56-65-1

Volo II

DATE: 12-i-6h

Pur_e

T[E_ Gan P.

"0_oo o

..o<_oo
!000

1100 _

L'_O !

•,11_ i

1500 _ t
J

., I:'_X) I

• V1Too
ICOO

Sta. 1 Sta. 2 !*Min

Pos. Pos. _wlo.,¢ R.P.

Open Shut

! ,
i
1 '

_ ,

, i

Rctt_]

S_II So!, V Vn!vc

P,.p. [nn-_ t. Pnn.

q .O_ .6 NPA':-

Z\ .5 .6 /\

\/

-5 .6

•5 .6

1.3 2.7

1.2 2._
2._ :_.6

Gage Off 2.3

" !.2 i

" $.4 j/

[

i

V

V_Iv_ Filter

¢ •

, i
i

1
1
?

0_00 Open

}
i0_ }

llO0
L_OO I

!_00

iI_00

1500 I

170(9 ,]

_000

POS, St. POZ. B,P, Poz

Shut Shut Shut

\

I_ lOn Serv. M.S.A. ETO %

Off Sty-]

'/'11"! • [\

i

i

No flow
\

-,m/ -,/

n _. L.P.

- .0_
/\ .5

.5

.5
i._

1.4

].2

2.8

,/

T'D,_V

o8oo

o9oo

IO00

IIDO

L_

!300

Int.
T. lm M.B.2_m _

75 °

75 °

75 _

75 °

75 °

7_ o

75 °

1500

17o_

180o

1900

M.B. Te..m,.

7_

7_

7_



EQUIB_IT 0FERATi}:G LOG

TI_

0gO0 0

0_O0 0

I000 0

Ii00 0

LqOQ 0

l_oo o

11_90 0

Sta. 2

Flo*_

Sta, 1

_DS.

C_en

Uoo o

IfOO o

o Ir
I_.00

_r

_ut

}Min

.2

Small sol, V

Pnn_t.

N2AirS

Rcturn

?alv_

.,"hut

$11DDIV

V_n/Lve

.gmt

o _.o 2.5 i
o .} _.5 I

o £ _.5

_ _.5

O ._ 2.5

o ," -_._ L,
o .5 2.5 _.

n .4 _.s V

_o

Filter

Open

TDZ N£ Pos. Pos, gt. Poz.

0_00 0pen %ut _ut

LOOO

no0
12OO

!_00

11;00

1500

1,90

17oo _W _r I

to_n

lqoo

:3r:r. "_0
B,P, Pos Pump On Scrv. M.S.A. :;lid% _ ,;nt. L.P.

_ ut Off _ta- ] FIoF]ow •?

_W V V

1.0

.9

.7

.5

.L

TT,._

&°O0

o2oo
I000

).!00

!3o0

1400

_t. M.B.Tcm

-v,-

7_

[4,D. Tq::: ,.

1500 7g

!_OO v/

!7_o /
I/DO

> i0oo

C-18
LOCKHI[YO MISSIL(S t SPACE COMPANY



EQUIR--_-;T 01T/_TI};G LOG

M-56-65-1

Vol° II

DATE :Z2/3/6_

Pur_c Sin. i Sta. 2

TD_ Gas P. Pos. Pos.

0_O0 u open Shut

o_eo o j
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EqUI_'q_ZT O:._T/LI_J3:GLOG

M-56-65-1

Vol. II
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IOOO

llO0

1200

!qOO

llzOO

1500

17OO

Sta. 1

Pos.
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POS, .qt, Pos.

.7

.7

'_ . _ _ . "7'

:'.5 .7

R C ttL_':l

. . - ,r

:3_-:r.
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P_.q.
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EQUI_-I,T O_ATIEG LOG

DATE:

M-56-65-I

Vol. ]I
_2/7/64
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I
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i
I
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EQUIR-_IT OP_RATI}IG Vol. II
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Shut

\I \I

._ _.4

] .l 1.4

i .i 1.4

l .]_ ]_.4
]_.l 1.4

1,4 2.4
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EQUIR_T OFERATING LOG

0

DATE:

M-56-65-1

Vol. 12
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M-56-65-1
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M.B.Tcm

/_o

79

,(,i,

,[ r/

'(_,

Sta. 2

POG.

OP_h

qt. POS.

f
i
i

\/

Flo_

4 / _

:Tt :r.
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EQUII_;T OPLRATII,G LOG

M-56-65-1

Volo II

DA_: .....I,/11/!4

R_turn., ?u_o!';

Tr._

0_,00 o

o_<)o
!000

i

Ii00 I

_OO0 !
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Pos,

Shut
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' I
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•._ .?
©
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i
I
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I
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I
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!
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I
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O?O0
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IO00

II00
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foo

l_OO
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Pur_o Sta. 1

Gas P. Pos.

0 Sb_t

I \I

IV[-b6-Ob- 1

EQUIR_IT OFERATI_IG LOG
DATE:

Sta. 2 _._in Small

Pos. Flov _.P. _.P.

Open .i ,_

.8 .6

.6 L,5

,_ . 1.5

.6 l ._

.6 1 ._,
\I \f .6 1._

Return S_u_plv

Sel, y Valve VfLve

Pnm_ ,_.. Prim. Prim.

N W Airs Shit Shut
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\/ \i \_
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!
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I Ic0
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J i I
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\I \/ \/ \/ \I _/ \I

.i
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--- .6
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.6
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EQUIR.IE:_T 0FERAT_;G LOG

DATE:

M-56-65-1

Vol. II

12/_5/64

Pur_e Sta. 1

TD_ Gas P. Pos.

O_OQ I Closed

o_oo
ZOO0

II00

1300

11+00

iSO0
l'q)O

1700 \ I \ I
ICO0
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_S. FIzz R.P. _.P.
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.5 .6

.> .6
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._ .4
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.3 .3
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Sel. V
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Valve
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Valve
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i
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I
1
I
r
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looo
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I000
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!
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.1
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Shut
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7_
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EQUI_ OPERATING LOG

M-56-65-I
Vol. II

DATE: 12-16-64
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15oo
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C

at

1
I

i

I

i
J

t
I

.i 0.I ' -";- _ _!

I z.5 1.5 I '

I1.1 i.I

I.I i.i i

1.2 1.2 I
1.2 l _P
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_o_

i
i

_/ \/ \, q/ \/ \,

I

t

I
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EQUIE,_ OFKRATING LOG

DATE:

M-56-65-I

Vol. II
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EQUII_IE{Ff OPERATING LOG

DATE:

M-56-65_1

Vol. II
12-18-64
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EQUIR._ OFERATING LOG
DATE:

M-56-65-1

Vol. II

12-21-64
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EQUIR_;TOFERATINGLOG
M-56-85-1

Vol. II
DATE: 12-22-65
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EQUII_-_-_ Off,RATING LOG
DATE:

M-56-65-1

Vol. II
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!
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Vol. II

12-28-64

T]_4E

OCOO

o_oo
lO00

llO0

L"_Q

1300

lhO0

1500

lgO0

1700

lOoo

l_)O
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EQUIR._k'_i'I' Ot:'_PAT'_G LOG

DATE:

M-55-65-I

Vol. II

Purge S%_, 1 Sta. 2 Hain
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1.500 0 " " O .5 ] .4

IC<)O 0 " " 0 i. 0 i.2

1700 0 " " 0 i. 0 I.2

I_O0

ipoo

TIFZ

o8oo

1ooo

ii00

12o0

!RO0

i_00

1500

Ig_o

N_ Pos. St. Pos_

OPEN SHUT

T!

P0s,

SHU2

TV

W

_ucr_
B,P, Pos

II

Pump On Serv. M.S.A.

QFF

Return

Small Sel, V Valve

Sugnlv

V._ive Filter
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IAzz'(_e Sis. i Sta. 2

T]]_ Cas P. Pos. Pos. Flr_
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EQUIB,_IT 0FERATING LOG
DATE:

M-56-65-I

Vol. II

 2/3o/64
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_,.P. m,P, Pnna _. Prim.

.i .7 N_ AIR CLOSED
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_UIP_-_-_._ OFK;_AT/2:G LOG

M-56-65-1
Vol. II

DATE: 12/31/64
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o_3o o
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].60o
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Sta. 1

EQUII_fi_NT OPERATING LOG

M-56-65-I

Vbl. II

m_: _/_/65
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CLOSED
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CLOSED

CLOSED

Int. M,B,TemTT},_, I". __
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iOO0 740
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0
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0
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.4

1.O

2.0
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1.5

1.6
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1.8

I.Q
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,7
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1.O
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_r_e

or O0 ....

i000 - ,,

ii00 " "
It

1300 ....

1400 ....

i_00 ....

16_0 ....
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I_O0

TLv_ N_ Pos. P_s,
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%9o0 ....

TV TT

tT I!

iI00
IT TT

1200

I_00 " "
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1600 ....
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17OO

EQUIP_ OPERATD;G LOG

M-56-65-1

Vol.. II

DA_Z: i/S/65
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l!

tY
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SHUT
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tT

tT

TT

t_

B,P, Pos

Return

Small Sel. V Valve

R.P. _-'P. 'Pn_-..t_ Pr__-..

.I I __ N r, TD_¢_ _ l_'f _l_

1.0 1.6 "" "

-Q I .6

•7 1.6

•5 i .6

.4 1.6
L

.2 1.6

,4 1.5

,4 . i._

i ,4 i ._

On Serv. M.S.A.
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Sunnlv
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w

Iv IT . Tt
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tt VV T! tt

vl tv Tr _!

R. H.
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T::nt.L.P.
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EQUI_;T OPERATING LOG
M-56-65-I

VQI II

DA_: _/6/65
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IO00

II00
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!p0
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o

Sta. i Sta. 2 .tMin Small

Pos. Pos. Fln%r R.P. _.P.

OPEN CLO SED 0 .1 .

Sol, V

N 2 AIR
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CLOSED
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SI_DIv

Valve
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" 0

Tf

_v

iv .

N_ Pos. Pos. St. Poz.
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iiOO '.....
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ll_oo

15OO

16OO ....

._

.2

Pump
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16OO
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1.5
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M,B.Tcz

76 °
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EQUII_Z_ OIr_t_TING LOG
M-56-65-I

Vol. II

DAT_: _/7/65

T]]_

0%00

o_oo

lOOO

,,llO0

L_OO

1300

14OO

i_oo
Ir_O
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llOO

12OO

lqO0

1400
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17OO
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Int.
_7_,_ T. 11)_

0800

0900
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llO0

I"W'_

1300

i ,I;oo

i0.0

2.0

0

IT

TT

N_ Pos.

OPEN

OPEN

tT

*!

TT

t_

Sta. 1

OPEN

OPEN
IT

T!

II

It

II

TT

I|

I!

"-l.el_

Pgs,
SHUT

SHUT

TT

Tt

_T

IV

Sta. 2

SHUT

SHUT

TT It

_,t.POS,
SHUT

SHUT

tT

T_

TI

0

0

1!

]Min Small Sel, V

Return SuDnlv

Vnlv_Valve Filtc;

Pn_. S_n_ rJ,_,

•i .2 N2 AI R SHUT SHUT QPEN

2.6 i. 6 No AIR OPEN SHUT OPEN

2.0 i .6 " ShV2 " "

30 15 ........

i. 6 i._ ........

2.0 i. 5 " " " "

i .0 i .9 ........

•8 ] .q ........

•7 . 1.4 ........

2 .i i .% .... " "

R. }{.

b_cr.

B,P, Pos

SHUT OFF STA i NO FLOW - .I

SHUT ON STA i ON 20_0 38% 2.0

" OFF " NO FLOW " " 2.0

.......... i .6

v, - . T, vr _! " _.0

tT IT IV _T W " VV

7D_

1900

On Scrv. M.SeA.
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t! t! t_ tt It
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1.0
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TII_

EQUII_ OPERATING LOG

Sty. i Sta. 2 DMin Small

Pos. Po_. Flcn_ R=P. 1__p..

M-56-65-1

Voh II

DATE: 1/8/65

Return Suwnlv

Sel. V Valve Valve F_iter

o50o

lOOO

IlOO

L_oo

13oo

14o0

i_00

l_bo

17oo

I_O0
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o o_
. t!

tt

tt

H tt

. tt

. tt

t!
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SH_ 0 ,I ,3

" " i .i .4

•) .5

" _._ ,6
" i .4 "7
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L

" 2.4 .8

" 2.0 .8

" 2.2 ,_

" 2 N ,_

_ AIR SHUT _HUT OPEN

t! . tv "

. H tl iv

tv - t_ -

t! . Tt -

II Iv tv iv

IV I! tv tT

TIME

O8OO

19oo

iooo
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1200
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1400

15OO

16oo
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020o

10O0
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1300

I_00

N 2 POS.

OPEN

Tt

Tt

Int.

II

Iv
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tv
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PgS, 3t. POS, B,P,I_s P_ On Scrv.
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. It I1 Iv It

I1
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74°
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M.S.A. ETO' _ _ Ent. L.P.

.i
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" - 2.4

" 2.0
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EQUI_:T OP_TIEG LOG

M-56-65-1

Vol. II

mE: i/ii/65

TIL_

0_00

!000

f09

13OO

12_)O

r ,_

11o0

!_OO

:/l_O

i5OO
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IOCX9

"YT?,9_I

o8oo

02oo
IOO0

4

N2 Pos.

0?EI,[

Int.
T. __

Sta. I

Pos.

IIDO

OPL_

TT

Tr

IT

Sta. 2 !_in S_mll gel, V

.5 N 2 AIR
T_

Return SuDnlv

Vmlv2 Filter

Pos.

CLOSED 7

V_Ive

CLO SED CLO SED OPEN

" " i.i .8 " ....

" " !.0 .8 .... " "

" " 1.0 .8 ........

.8

ozqr.

B,P,_s

CLOSE
T_

TT

3t. Poso

T_ IT TI

_ _v tr

.8

Tt TT _

W T? TT

,7

.>

.4

1.6

vt

_T

5T

VT

M, SoA.

NO FLOW

T_

T_

N

M,B.Te=

7_°

7_ o

ient. L.P.

.i

i.I

POS.

CLOSED OFF

,7

-7

,7

.6

On Serv.

CLOSED

_o_

STA ]i
T_

!_oo
14OO

.... i.O
TT vt - 1.0

T_ _T

tT r_ IT _V IV _T
- ?_.6
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1800

lqOO
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.4

M.B.Tcm _

7_°

74°

74o
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74o

75°
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EQUII_;T OPERATI_;G LOG

M-56-65-I

Vol. TT
DATE: iTi_-[65

T]2_

0Coo

o_oo

!000

ii00

1300

1400

Sta. i

Pos.

OPeN
t_

Sta. 2

Pos.

tt

FI_

,',Lain

.1

.8

,7
.6

Small

4
.4

,4

.5

St-r.
B, P, Pos P_P

SHUT OFF

On Serv.

STA i

l'-l_ t"

T[D_ N 2 POS° Pos. Zt. Pos.

OCOO OPEN $ttU2 S L_7I'
IT tT t_

19oo
T_ T_ _T

IO00
TT N ,t

ii00
TT _ Tr

!.,_'X)O

!_00 " ....
v_ TT _t

1400

1500 " " "
tJ tt t_

_t. M.B.TcmT.D_

17OO

o_oo

o2oo
1000

1100

1_'_

"L._O0
1400

,7rO
I,

75 °

7;20

ri'_i 0

y,.o

'i'(, O

Sol, V

_IO _77_

Rcturn

Valve

_q_TN _

T_

M.S.A.

NO FLOW

TT _$ Tt ?I

TT tr TF TT

$UDDIv

V_ive

.q_7[C

Filter ..

t%P_N

tT

tt

tT

,=

tt

_T

t_

Hnt. L.P.

.i

.8

.?

,4

........ - 2.5

M.B.Tcm

1500

I_OO

17_0

16oo

I000

76°

76°

C-44 LOCKHEED MIISlLI[S a. SPACE COMPANY
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EQUI_._m: OPERAT]_:G LOG

M-56-65-1

Vol. II

DATE: 1/13/65

TI_._

Sta. 1 Sta. 2

Pos. P_s.

OPEN
if

S_U]T O

TT T!

,'&,,in Small

l

2.0

Return

Sel, %' Valve

N_ ATD _.'_ TP

It _ tt

SuDnlv

Valve

pn_.

N

TT TT TT TI

Filtc_

OqO0 0
TT

o_oo
!000 " "

It

1100

L'_O

1300 ....

1400 ....

1.500
I(<)0 ....

1700 ....

i_O0

2.0

.3

. 1 f • 2

" " .2

.7 _4

•3 .4

.2 ._

.4 T! It . vv

NP'I_'N
l!

•2.2 ,4 " " " "

TLvz ;N_: Pos.

o_0o o_

10oo

_t

II00

"

!qO0

1400 "

1500

1600

17OO "

_ooo

Int,
T'l't,_. T. "D_

o8oo

0200
1000

ll00

t_oo
•t ,t:.oo

2L,_Z"

Pos_

SHUT

|T

740

75°

85°

85°

8

79 °

St, POS_

SHUT

?v

1!

B, P, Pos

SHUT

TT

R. H.

On uP.
OFF STA i INO FLOW - - .1
IT IT TT

- - 2.0

. fl it

Ti . .

u T| TI

1900

29_D .2
-- - .2

_ _ ?.?

75 °
74°

,_ _* ¢ I..OCKHI[JrD klllSll.KS • IPAC Ir COMPANY
_., -zu



EQUIP_ OPERATING LOG

M-56-65-1

Vol. II

mTz: 1/14/65

T]_4E

Qr_O

o_o
IOOO

Ii00

1500

].4OO

1500

Ig_o

17oo
18oo

l_oo

TIME

19OO

I000

ii00

12o0

IRO0

I_400

1500

16oo

1700

TT_

09o0

ii00

1300

l'_oo

Purge

C.._ p,

0

Iv

Sta. 1 Sta. 2 _Min Sm.ll

Pos. Pros. Flnw R.P. _-P-

OY_ SHUT 0

tt . tl

_t _t tf

I! tt v!

l

tt

tl

l!

It

t!

.I:-IAD F

N 2 POS. POs,

OI___N SHUT
. . vv

vl . .

tt . It

Iv Iv Iv

q ¥ -

. . tv

w . tv

w vv vv

. w Iv

.i

1.0

Int.
T- D-

-9

.q

.8

.7

.6

.4t! 11 tt

tT tt t! 19 _

vf tl IT
%.2

!

St. POS_

SHUT

_crt

B,P, Pos

SHUT

M.B,Tcm

74 °

74°

71_o

74o

'IhO

_l;o

QF_'
w

.2

.4

.4

.3

Return

Valve

vl Iv

IT tv

$ugnly

Valve

"Pe_n_

.qNl_

w

Filter

(_Pk_N

tl

vt

vt

tt

tt

)._ Iv vt Iv

IT tV tt

tT tl

lOn Serv.

STA 1

vt

Sel, y

H,_ ATR

vl

tt

vv

M.S.A,

NO FLOW
vv

vv

w

w

Iv

w

vv

M.B.Tcm

'/79

78 °

It vv

tt
w

w It

Iv vv

1500

170_

18oo

. ,p .

C -46

1900

tY

_nt. L.P.

.i

1.0

.9

.9

,7

.6

3

L.OCKHI[JrD MISSILES j- |iPACI[ COMPANY
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EQUI_-_._ OFERATI_;G LOG
M-56-65-I

Vol. H
DATE:

1-15-65

T]_

!000

II00

13oo

1400

Purge

Gas P.
0

Sta, i Sta. 2 }MEn Small

!_DS.

Closed C1nn_r_ 0

12 ODen Shut

i

R.P. R.P.

.7

.4

1.6

!.5

.5 l.B

.2_ i. 9

1.4

I_00 •3 i. 4

IC_O . _ _. 4

1700 / N / / _2 9 a 1.4

1800

z,,-r Stcr__
TIME N 2 POSe POs, St. POs t B,P, PDs Pump On Serv.

0800 Closed C1 osed Closed Closed Off None

1900

Open STA-1

I_90 N_ n

1400

1500

16oo

Int.
T. D_

v_

75

76
76

76

A

0_0o

o_oo

1ooQ
ii00

1BOO

l'_oo

17_o

18oo

lqOO

Return

Sol, V V_ive

]i_ir Closed

!

1

M.S.A, E_I_

No Flow

M.B.Tcm _.

76°
76

V6

Su_olv

Valve

Close{_

i

!
[

i
!

Filte;

S_o_ Pnn

I

4D_

/

Oien

!

i
i

Ent. L.P.

.7

.5

_ .4

C-47 t_,9,_-_-[[m MISSILES • SPACE COMPANY



EQUIRIE_T 0FERAT_;G LOG

M-56-65-I

Vol. II

DATE: I-io-65

pur_e

T_, Gas P,

0500 O

o_,oo
!000

1100

L"_o

1300

15oo
lf_90

17oo _t

ICOO

I_0

N2 POs.

Q800 Open

IgOO

iooo

ii00

1200

i_00

lhoo

ir_O

igoo

1_700 •

1 P-,'_

1 ¢g"_

Int.
TI_ L_ P=

_
0900 "-
_00Q 1.4

u_m l_
I+'_j 1.3

l_O0 i.2

3,_)0 1.1

Sta. 1

Shut

POS.

Shut

Sta. 2

PDS.

3hut

!

Shut

_,_In Smnll Sel, V

.i

1.4
.3

1.4

N2 Air

Return Su_olv

Valve

0

Filter

['nt, L.P.

Shut Ooen
!

1.3 1.3

1.3 1.3

1.2 1.3

!.i i.i

1.0 1.0

1.3

II20 ,'j

i.)

_ 4

1 • ,D

Valve

Shut
!

J
i

b%er.
P_p On Scrv. M.S.A. _St. Bog, B.P.Pos

Shut Shut Off STA-1 No Flo_ -

i

STA-I
None

t
-- -- I 3

-- i.$

_, i. °

-- i.i

_ -- 1.0

M.B.Tcm

74°

7h

7_
74
7_

74

15OO

l,Tnn

1900

_ng: M,B.Tem.

1.0 75

_OCKH[_O MI||IL|| • |PAC| COMPANY
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TD_

OqOO

IO00

llOO

1300

i_oo

1500
I(O0

z_

EQUIPMENT OF_RA_:G LOG

tM-5@-65-t

Vol. II

DATE: 1-19-65

Purge

Gas P.

0
I

i
t
I
f

Sta. 1

l_)s.

closed

/

Sta. 2

PDs.

closed

l

Flnv

D

I/

Return

;Min Small Sel. V Valve

•i .2 _2Air Su_ Closed

•3 .-;, + .

•7 .7

.6 .E

•5 .5
• _ °_

•3 .3 _1.5 1.5 i/

S_%pnlv

Valve

P_.q.

CLose_

Filter

.q-_. Pnr

Open

t

TI_

0_00 On

1900 I

llO0 iL_'NY_

!_00 t

11400 i

ir_O

Igoo

IOOG

_L_F

N2 Pos. Pos,

Shut

St, POS,

Shut

_r_
Off

I

I

Int.

0_00 .]

0900 1, _-_

I000 .8

1100 ....

1,'w,z_ .7

,/

M.B.Tem

74 ° lq_)o

]TDf)

1800

On Serv.

None

I_00

4

,3

M.S,A, 2T0 _, Ent. L.P.

NoFlo'+: "_ _ . i

1.0

._

M.B.Tem ,.

7h

74
7u

_ .7

_ ._

-- -" 1.5

C-_ £-r_CKI41_ED MISSILES J. SPACE COMPANY
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EQUIP_ OPERATING LOG

M-56-65-1

Vol. II

DATE: 1-20-65

OCOO

IOOO

iiOO

i_OO

14oo

15oo

Ig_O

17oo

18oo

i_oo

PurGe Sta. i Sta. 2

Gas P. Pos. l_s.

0 oen Closed Opqn 0

Return SUDDIV

_in Small

B.P. _.p.

,5 .8

,7 .7

• 7 .7

.6 .6

22 2.2

2.0 2.0

1.9 1.9

Sel. V Valve Valve Filter

N2 Air Closed Closed[ Onen

i

t.? 1,?
1.9 1.9

2.4 2.4 _/ _ / \_

ri_t" Spot__

TIME N_ POs, Pqs, St. POS, B.P,P_s_

0800 Open Closed Closed Closed
!

iooo i

llO0 I
1200 •

l_O0 I

x4oo [

I

160o _

l'Tf_

1QOO

Int.
_r_ n v. M.B.Tcm

_00 .3 7_ °

o_oo .7 7_

IOOO • 7 73

llO0 .6 73

I_-mn • _ 74

13oo o. 2 74

lhO0 2.0 74

On Se_. M.S.A. E_ _ II_ _ Ent. L.P.

Off ?ff _ 20 -- .E5

_ .7

_ -7

-- 2.2

_ 2.0

_ -- 1.9
_/ _ -- _ 2.4

i_ _.._

_Tnn 1.9

_0o 2.4

1900

C-50

M_B.Tem .

7h°

LOCKHI[I[D MIIISlL[| • IiI_A¢[ ¢OI_I*AN¥



T]_.IE

0_00

,o_o

IOOO

11OO

13OO

14oo

i_00

18_0

I_O

0_ P-
0

,/

Sta, 1

l_ms.

Cl )sed

Sta. 2

OD_ )n

EQUIR,_E_ OPERATING LOG

M-56-65-1
Vol. II

DAE: 1-21-65

_n Small

R.P. R.P.

0 .08 _o8

•5 .>
•_2 ._2

Return Su_nlv

,/

1.5 1._
1.4 1.4

1.0 1.0

1.0 1.0

Sel. V Valve Valve

I / ,/

S.n. Pn.

r
!
1

1,

1900

iiOO

12OO

I_OO

l_OO

N:_ Pos,

Open

PQs,
Closed

l

1500

_700

IPr'_

o_oo

o_oo

I000

111.00

Int.
T. 'D_

•0,_3

-5

.42

i.

f;o -
1.0

M,B.Tem:

73 °

74

7_

7_
7_

74

74

_,t,POS.

Closed

/

B.P.Pos

Closed

/

Pu_
Off

1

1

,/

•1'_'1t'3

On Serv.

_ne

.9

M.S.A.

[o Flow

M_B.Tem

74

74

--- -- 1.0

-- -- 1.0

_%t. L.P.

.0_

.5

.42

!.5
1.4

{_-5i Lt_£_H[ID _ll|l_II • IPACI COMPANY
• _*e. • ooe o,



EQUIPmenT OFERATD;G LOG

M-56-65-I
Vol. II

• -)_ f cDATE .I-_ -o

Return SuPPlY

Pur_c Sta. 1 Sta. 2 I,_in Small Sol, V yalve V_ive

TI%_, G_$ P. Pos. Pos. Flo_ R.P- R.P. pn_,. Pns. P_z.

O_O0 Closed IC]nzpd C1nn_d O .0 .6 N2_ir Closed Clone8

0_O0 _.0 l.O

!000 "'_ "q

Iioo _ 7
.6u-co .6

l_oo i .6 .6

1_,0o zi "_ .4
l_;oo | •._ •3

17oo

18o0

Filter

}

L

Open

I

TDG N_ POS. Pos. St. POS, B,P, Pos P_mp On Scrv.
_'2 , L.P.M.S.A. ZTO ,_ _, 0 _ _:nt.

O_O0 Onen Closed Clo_ed Closed

IOOO i t

llOO I

12OO

l_O0

lI_OO

1500

17oO

1ooo

Off

,/

Int. M,B.Tcm

0800 ,_ 73° 15OO

0200 1.0 73 !f_,)O

I000 •_ 74 Iyon

llO0 •7 7h 18OO

1_mn •6 7 _ 19OO

13oo .6 75

_'_O0 . h 7_

None

_n_.

.3

9

NoFlww -- -- .6

-- 3_ 1o

M,B.Tcm.

76

76

7

/.

36

C-52 _OCKH[ID lllllllL[I • IPAC[ COIIIPAPiY•., e*.,*.o, o, * * , *



EQUIR-_]T OFERATING LOG

M-56-65-I

Vol. II

_TE: i._25-65

TD_

0_O0

o_oo
!000

ii00

of3o

11_O0

!_oo
i"O0

17oo

i_°O0

i_oo

TINZ

o8oo

19oo

iooo

_o0

!Roo

14oo

i_o

1700

1Pz,_

TT?_

08OO

o_oo

IOOO

llO0

1 _4-Z%

1300

l_oo

Purge

G_ P.

0

_w

Int.
- v

.i

1.O

Sta. 1

PoS°

Closed

N/

_ A_DZ"

Pos,
Closed

Y
I

,,/

7_°

73

74

Sta. 2

.±os_d

-/

St. POS_
Closed

0

B, P,POs,
Closed

_._in Small

.1 .1

1.0 1.0

.©.8

.7

.5

.4

.4

.3

.7

6
.5

.2

,4
.3

On Serv. !

None

-,/

.3

Sel, V

Return SuDoIv

Valve

elosed

Filter

Closed

!
ClosedN2 Air

l

_o_M.S.A. Ent. L.P.

No ,'low -- 31 .i

-- -- 1.0

.7

,6

4

74

74

74

75

\/

Off
!

17_

_Soo

1900

M.B.Tem

76 °

77

i q

35_

.7

.6

,5

.4

_,_- _ LOCKHEED MIISlI.J[I • IPACK COMPANY



EQUT_T OFERATING LOG

Purge Sta. i Sta. 2

TI_4E iO-s P. los. _s.

0,_0o u Closed Closed 0

o_oo
i000

ii00

l -'_50

1300

lhoo

1500

1700 ._.I _ I \I N/

zSoo

zgoo

M-56-65-I
Vol. II

DATE: 1-26-65

_M/n Sm.l 1

B-P- I__P.

Return $_pnlv

Sel, Y Valve Valve

2.2 2.2

2,0 _.n

I A i A

• .8 .,3

2.0 2.0

1 .K 1 .K

• £ .b

_Ai -r Clo_ed Closed

,5 .5

2.2 2.2 ,/ "_/ ',I ,,/

Filter

.q___ Dn.

Closed

FL_F b_cr_TIME N2 Pos, POs. St. Pos, B,P.POs Pump On Scrv. M.S.A. ET0 _ IP_O ¢ Ent. L.P.

0800 Closed :losed Closed Clr _d (_?e _o No Flow -- 52% 2.2

I 2.0
1OO0
]DO0 i 1 ;

Yle'O I

I_O0 2.0

14oo i 6
/

1500 "_

16oo .

_7OO

_PC_

Int.
ff'T_'rR, T. p_

1:_00 2.2 V_ °

O_:K)O 2.0 7_

IooQ ].. S 73

1100 .t_ 73

1",_ -_ 74
1300 2.0 7L

I'4O0 l. 6 74

M.B._"_m_

l._no

1706

1800

lqOO

.S

q

P.P

M,B.Tem

75

77

77

C -54
t..OCKH|raro MIIglt[| I_ |PAC| COMPANY



EQUI_ OPERATING LOG

Pur_e Sta. 1 Sta. 2 5_in Small

TD_ Gas P. l_s. Bm.. Fln= R __. n. _.

0_0 0 Shnt Sh,,+ 0 .8 ,

o_ ,8
I000 .,q .S

1100 .8 .8

_.-x_ .8 .8

13oo .8 .8

i_ 7 7

15oo .7 -7

16oo _ .7 .'/

"Too i _ _ ._ •_:
ZSOO

l_,;oo

M-56-65-I

Vol. H

DATE: 1-27-65

Return S1_pnlv

Sel. V Valve Valve Filter

N2 Air _qh,,t, Shut Shut
i

i
i
I

TIME N2 POs. POs. _t. POS, B.P.POs

0800 Shut S_ut Shut Shut Off Nq ne No Flow

1gO0

]f)(_)O i

1":1130 t

I_OO

16OO I _ ¢

/ / _/ "_? on -,I ,I
_7OO % %

IcK_

On Serv. M.S.A. _ _ 1120 5 Ent. L.P.

/

I
I

i

i
i
i

15%

.8

Q
...

.8

.8

7

.7

,7
.6

Int.
_n%_ T. *,_ M.BoTam

0BOO -8 - 73 °

o_oo, .8 T_
©zooo T_

lZOO ,_ 74

_,-_n 8 75

l_OO 8 7_

l .t_oo 71 75

1500 .7 76

IznO .7 77

_nn .6 77
_o

lqOO

M.B.Tcm.

*_ ....... MmsslL.ES • SPACE COMPANY
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EQUIR._IT OFERATIEG LOG

M-56-65-1
Vol. II

DATE: 1-28-65

T]2._

0_oo

Goo
!000

Ii00

L_oO

1300

iI_O

1500

ICOO

17oo

ICO0

Sta. i Sta. 2

POs. Pos.

Shut

1
1
t

_._in Small Sel, y

Flow

N_Air

L

1

V

Return SUpplY

Valve Filter

Shut

1
I

!
r

I
t

i

V

Shut

L
]

J

!

i

i

.i

1.O
.8

.l

_.O
.8

.8
[ :8

' 7 .7I "

, ,7 ,7

• 7 .7

i '_ ,6
.6 .6

V 2.>" 2.>"

Valve

Shut

i

l

i

i

i

i

V

Shut

i

!

i

T

i

!

I

l_OO

T]]_E St. POS, P_p On Scrv.

0800 Shut Off None No Flow -

N_, Pos. PQs, B,P, Pos

Shut Shut Shut

I I
' I

i

M,B.Tem

7_.°

74

75

75

75

I

I

[n_. M,B.Toz

.6 76

•6 77

2.5

h.o.A. 5'I'0 _

I

L

1900

I cK')o

_loO

1200

1_00

_hoo

15oo

16oo

76

76

_e

[[_'<) ,_' T:nt. L. Po

- °l

17OO

Iooo

Int.
T. I)_

.l

i.O

.8

.7

.7

1500

16oo

1700

1800

1900

q_1%_v

O8OO

0200

_009

II00

.7

77

_8 Lo

- .8

" .8

- ,7

.7

.7

.6

36 .6

2.5

13oo

1,t_oo

t.OCKHI[arD MIIillIt.I[I • IIPAClI[ COMPANY
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EQUI_._ OPKRATIEG LOG

M-56-65-1

Vol. II

DATE: 1-29=65

TD_

O?O0

!000

13oo

ll,OO

o

o

sta. 1 Sta. 2

]SOS.

Closed
#!

0 t!

t!

Ii00 0 " "

0 t! . t!

i_oo
l'r<)O

0 It t! .

12
It

Shut

R2

Q
tv

0 t!

1700 0 ......

ICO0

I,_oo

N_ Pos.

:losed

St. Poz,

Closed

TD_
2 iK_ r"

IOs,

Closed

Open Shut Shut Sh_]t

Shut " " "

oS00

19oo

Iooo

11QO

L_'DO

!_00

17;00

1500

1C_0

St:r.

B,P, Pos

Closed

_,_in

_.0
.8

.g

.8

_8

.8

.7

.6

1.1

Off

Small

.q

1.0

.8

.8

_8
q.O

2.%

On Scrv, ;

None

Sel, V

N^A:Ir
t!

,-_,_,Ao

Return

Valve

Closed

SI%DDI_I

Pnq_

Closed

I!

Filter ....

.q_fL r%n_.

C]omed

t! tt . tt

tt . tt It

I! tt t! tt

1

turn

Shut
t!

Iv rl v! tv v! vv 1! "

t, 0t Iv vt tv . v!

v!

Ii tt II 1!

•7OO " " " " "

]ooo

0_00

o,_oo
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